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1. SUMMARY OF OBJECTIVES, CONCLUSIONS AND IMPLICATIONS
WITH RESPECT TO OCS OIL AND GAS DEVELOPMENT

Until recently little was known about the biology of the invertebrates

of the shallow, nearshore benthos of Kodiak Island. Since these inverte-

brates may be the ones most affected by petroleum operaions in waters

adjacent to Kodiak Island, baseline data on these species are essential

before industrial activities begin there.

The specific objectives of this investigation of Kodiak Island

addressed in this Annual Report are:

1. On a limited basis, assess distribution and relative abundance of
epifaunal invertebrates in selected bays and offshore areas.

2, Determine the feeding habits of the principal inshore epifaunal
invertebrate species, emphasizing king crabs, and selected
bottomfishes.

Thirty-nine permanent benthic stations were established in two bays -

25 stations in Izhut Bay and 14 stations in Kiliuda Bay. These stations

were sampled with a try net and/or a 400-mesh Eastern otter trawl on six

separate cruises: April, May, June, July, August, and November 1978.

Taxonomic  analysis of the epifauna  collected delineated nine phyla in each

bay. The dominant invertebrate species had distinct biomass differences

between the bays. Important species, in terms of biomass, in Izhut Bay

were snow crabs (C%ionoeeetes bairdi) and sunflower sea stars (Pyenopodia

helianthoides). Kiliuda Bay was dominated by king crabs (PmaZ{t7zodes

camtsehatiea), snow crabs, and pink shrimps (Panda2us bo~eazis).

Offshore sampling was conducted in March 1978 adjacent to Portlock Bank

and in June-July 1978 along the entire east side of the Kodiak Island conti-

nental shelf. The most important group, in terms of biomass, collected near

Portlock Bank was echinoderms, specifically sea stars and sea urchins. King

and snow crabs were the second-most important group from this area. Kodiak

shelf sampling in June–July revealed king and snow crabs as the dominant

species.

Stomachs of king crabs collected via trawling and spring SCUBA activities,

contained a wide variety of prey. Prey of crabs from Izhut Bay was dominated

by fishes. Crabs from Kiliuda Bay mainly preyed upon molluscs,  specifically
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clams. Food obtained from king crabs from the June-July 1978 Kodiak shelf

sampling consisted mainly of clams and cockles, however, crustaceans and

fishes were also important. King crabs collected during SCUBA sampling

mainly contained clams and acorn barnacles.

Food data for king and snow crabs, and pink shrimps will be available

for the Final Report, and these data, in conjunction with similar data from

Cook Inlet and the Bering Sea, will enhance our understanding of the tro-

phic role of ehese crustaceans in their respective ecosystems. Additional

food data for the sea star Pyenopodia  helianthoides  and bottomfishes, as

well as an assessment of the literature , will make it possible to develop

a food web for benthic and nektobenthic species of inshore and offshore

waters around Kodiak Island. Comprehension of basic food interrelationships

is essential for assessment of the potential impact of oil on the crab-

shrimp-dominated benchic systems of the waters adjacent to Kodiak.

The importance of deposit-feeding clams in the diet of king and snow

crabs in Kodiak waters has been demonstrated by preliminary feeding data

collected there. It is suggested that an understanding of the relationship

between oil, sediment, deposit-feeding clams, and crabs be developed in a

fureher attempt to understand the possible impact of oil on the two commer-

cially important species of crabs in the Kodiak area.

Initial assessment of data suggests that a few unique, abundant and/

or large invertebrate species (king crab, snow crab, several species of

clams) are characteristic of the bays investigated and that these species

may represent organisms that could be useful for monitoring purposes.

It is suggested that a complete understanding of the benthic systems

of Kodiak waters can only be obtained when the infauna is also assessed in

conjunction with the epifauna. Based on stomach analyses, infaunal species

are important food items for king and snow crabs. However, the infaunal

components of the Kodiak shelf have not been quantitatively investigated

to date. A program designed to examine the infauna should be initiated in

the very near future.
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II. INTRODUCTION

GENERAL NATURE AND SCOPE OF STUDY

The operations connected with oil exploration, production, and trans-

portation in the northeast Gulf of Alaska (NEGOA) and waters adjacent to

Kodiak Island present a wide spectrum of potential dangers to the marine

environment (see Olson and Burgess, 1967 and Malins, 1977 for general

discussion of marine pollution problems). Adverse effects on the marine

environment of this area cannot be assessed, or even predicted, unless

background data are recorded prior to industrial development.

Insufficient long-term information about an environment, and the basic

biology and recruitment of species in that environment, can lead to erroneous

interpretations of changes in types and density of species that might occur

if the area becomes altered (see Nelson-Smith, 1973; Pearson, 1971, 1972,

1975; Rosenberg, 1973 for general discussions on benthic biological investi-

gations in industrialized marine areas). Populations of marine species

fluctuate over a time span of a few to 30 years, but such fluctuations are

typically unexplainable because of the absence of long-term data (Lewis,

1970; and personal communication).

Benthie organisms (primarily the infauna but also sessile and slow-

rn.oving epifauna) are particularly useful as indicator species for a dis-

turbed area because they tend to remain in place, typically react to long-

rang environmental changes, and by their presence, generally reflect the

nature of the substratum. Consequently, the organisms of the infaunal

benthos have frequently been chosen to monitor long-term pollution effects,

and are believed to reflect the biological health of a marine area (see

Pearson, 1971, 1972, 1975 and Rosenberg, 1973 for discussion on long-term

usage of benthic organisms for monitoring pollution; and Feder and Matheke,

in press; for data and discussion on the infauna of NEGOA).

The presence of large numbers of epifaunal species of actual or poten-

tial commercial importance (crabs, shrimps, snails, finfishes) in NEGOA and

on the shallow shelf adjacent to Kodiak Island further dictates the necessity

of understanding benthic communities since many commercial species feed on

infaunal and small epifaunal  residents of the benthos (see Zenkevitch, 1963

for a discussion of the interaction of commercial species and the benthos;
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also see appropriate discussion in Feder et az., 1978a; Feder et a’Z., 1978b).

Any drastic changes in density of the food benthos could affect the health

and numbers of these commercially important species.

Experience in pollution-prone areas of England (Smith, 1968); Scotland

(Pearson, 1972, 1975); and California (Straughan,  1971) suggests that at

the completion of an initial study, selected stations should be examined

regularly on a long-term basis to determine changes in species content,

diversity, abundance and biomass. Such long-term data acquisition should

make it possible to differentiate between normal ecosystem variation and

pollutan-induced biological alteration. Intensive investigations of the

benthos of the Kodiak Continental Shelf are essential to understand the

trophic interactions involved in this area and the changes that might take

place once oil-related activities are initiated.

The benthic biological program in NEGOA (Feder, 1978) has emphasized

development of an

Outer Continental

logical, physical

tion and drilling

inventory of species as part of the examination by the

Shelf Environmental Assessment Program (OCSEAP)  of bio-

and chemical components of shelf slated for oil explora-

activity. In addition, a program designed to quantita–

tively assess assemblages (communities) of benthic species on the NEGOA

shelf has expanded the understanding of distribution patterns of species

there (Feder et az., 1978a; Feder and Matheke, in press). Investigations

connected with distribution, abundance, community structure, and trophic

relationships of benthic species in Cook Inlet, two Kodiak Island bays,

and the S. E. Bering Sea have recently been completed (Feder et az., 1978a;

Feder and Jewett, 1977; Feder et az., 1978b). However, detailed information

on the temporal and spatial

The project considered

the benthic fauna including

in regions of potential oil

variability of the benthic fauna is sparse.

in this Annual Report was designed to survey

feeding interactions, on the Kodiak Island shelf

and gas concentrations. Data were obtained

seasonally on faunal composition and abundance to develop baselines to

which future changes could be compared. Long-term studies on life histories

and trophic interactions of important species should define aspects of

communities and ecosystems potentially vulnerable to environmental damage,

and should help to determine rates at which damaged environments can recover.
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RELEVANCE TO PROBLEMS OF PETROLEUM DEVELOPMENT

Lack of an adequate data base elsewhere makes it difficult to predict

the effects of oil-related activity on the subtidal benthos of the Kodiak

shelf. However, OCSEAP – sponsored research activities on the shelf should

ultimately enable us to point to certain species or areas that might bear

closer scrutiny once industrial activity is initiated. It must be empha-

sized that a considerable time frame is needed to comprehend long-term

fluctuations in density of marine benthic species; thus, it cannot be ex-

pected that short-term research programs will result in predictive capa-

bilities. Assessment of the environment must be conducted on a continuing

basis.

As indicated previously, infaunal organisms tend to remain in place

and, consequently, have been useful as indicator species for disturbed areas.

Thus, close examination of stations with substantial complements of infaunal

species is warranted (see Feder and Mueller, 1975; Feder and Matheke, in

press, and NODC data on file for examples of such stations). Changes in

the environment at stations with relatively large numbers of species might

be reflected by a decrease in diversity with increased dominance of a few

species (see Nelson-Smith, 1973 for further discussion of oil-related changes

in diversity). The potential effects of loss of species to the trophic

structure on the Kodiak shelf cannot be assessed at this time, but the prob-

lem can be better addessed once benthic food studies resulting from recent

projects are analyzed (Jewett and Feder, 1976; Feder et az., 1978a; Feder

and Jewett, 1977, 1978; Smith et az., 1978).

Data indicating the effect of oil on subtidal benthic invertebrates

are fragmentary (see Boesch et az., 1974; Malins, 1977 and Nelson-Smith,

1973 for reviews; Baker, 1977 for a general review of marine ecology and

oil pollution), and virtually no data are available for the Kodiak shelf.

Snow crabs (Cl+ionoeeetes bairdi) are conspicuous members of the shallow

shelf of the Gulf of Alaska, inclusive of the Kodiak region, and this species

supports a commercial fishery of considerable importance. Laboratory experi-

ments with this species have shown that postmolt individuals lose most of

their legs after exposure to Prudhoe Bay crude oil; obviously this aspect

of the biology of the snow crab must be considered in the continuing
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assessment of this species (Karinen and Rice, 1974). Mecklenburg  et az.

(1976) examined the effects of Cook Inlet crude oil water soluble fractions

on survival and molting of king crab (Pc@aZitihodezs em-tseha+<ea) and coon-

stripe shrimp (PandaZus h.ypsinotis) larvae. Molting was permanently in-

hibited by exposing both larvae for 72 hours at a concentration of 0.8 to

0.9 ppm. Larvae that failed to molt had died in seven days, although the

contaminated water had been replaced with clean water. Although high con-

centrations of oil killed the larvae in 96 hours, lower concentrations

disrupted swimming and molting in the same period and also ultimately

resulted in death. Little other direct data based on laboratory experiments

are available for subtidal benthic species. Experimentation on toxic effects

of oil on other common members of the subtidal benthos should be encouraged

in future in 0CS13AP programs.

A direct relationship between trophic structure (feeding type) and

bottom stability has been demonstrated by Rhoads (see Ilhoads, 1974 for

review). A diesel fuel spill resulted in oil becoming absorbed on sediment

particles with resultant mortality of many deposit feeders on sublittoral

muds. Bottom stability was altered with the death of these organisms, and

a new complex of species became established in the altered substratum. The

most common members of the infauna of the Gulf of Alaska and the Bering Sea

are deposit feeders; thus, oil-related mortality of these species could re-

sult in a changed near-bottom sedimentary regime with subsequent alteration

of species composition.

As suggested above , upon completion of initial baseline studies in

pollution prone areas, selected stations should be examined regularly on

a long-term basis. Also, intensive examination of the biology (e.g., age,

growth, condition, reproduction, recruitment, and feeding habits) of selected

species should afford obvious clues of environmental alteration.

III. CURRENT STATE OF KNOWLEDGE

Few data on non-commercially important invertebrates of the nearshore

benthos of the Gulf of Alaska were published until recent OCSEAP studies

were initiated, e.g. Feder (1977), although a summary of information prior

to OCSEAP was available in the literature review of Rosenberg (1972).
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To date, Russian workers have published most of the data from the western

Gulf of Alaska (AEIDC, 1974); however, OCSEAP investigations in the north-

east Gulf of Alaska (NEGOA) provide some useful data from adjacent areas

(Feder, 1977; l?eder ek al., 1978a). The Soviet benthic work was accom-

plished in the deeper waters of the Kodiak shelf, and was of a semi-

quantitative nature with little data useful for predicting the effects of

oil on the benthos.

The exploratory trawl program of the National Marine Fisheries Service

is the most extensive investigation of commercially important species of

the Kodiak shelf (Ronholt  et aZ., 1978; unpublished data; reports available

from the National Marine Fisheries Service Laboratory, Kodiak). Some informa-

tion on non-commercial invertebrates species is included in the data reports

of the National Marine Fisheries Service, but the general nature of the tax-

onomy of species caught on their surveys makes their data difficult to

interpret. However, the dominant groups of organisms likely to be encountered

in the offshore waters of the Kodiak shelf are suggested by these studies.

The International Pacific Halibut Commission surveys parts of the Kodiak

shelf annually, but only records commercially important species of crabs and

fishes; non-commercially important invertebrate and fish species are generally

lumped together in the survey reports with little specific information

available.

Additional, but unpublished data on the epifauna in the vicinity of

Kodiak Island are available as a by-product of the Alaska Department of Fish

and Game King Crab Indexing Surveys (inquiries concerning these reports may

be directed to Alaska Department of Fish and Game, Box 686, Kodiak).

A compilation of data on renewable resources of the Kodiak shelf is

included in the publication on Kodiak by AEIDC (1974).

A recent inshore survey of the Kodiak shelf examined the invertebrate

benthos, and collected limited data on the food of the yellowfin sole (Feder

and Jewett, 1977). This study investigated the distribution, abundance,

aspects of reproduction, and feeding interactions of the benthos of two bays

of Kodiak Island, Alitak and Ugak Bays. The food of the Pacific cod and

two species of sculpins from the outer Kodiak shelf are presented in Jewett

(1978) and Jewett and Powell (in prep.), respectively. Sufficient data were
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available from these studies and MacDonald and Petersen (1976) to develop

a preliminary food web for the two bays and inshore waters around Kodiak

Island (Feder and Jewett, 1977). The potential response of the inshore benthic

system to oil-related activities in the two bays and inshore waters around

Kodiak island is discussed in Feder and Jewett (1977).

Commercial catch statistics of Kodiak crab stocks in past years showed

classic exploitation patterns with a peak year catch occurring in the 1965-

66 season. Since that time, annual harvest levels (quotas) have been imposed.

Recent data substantiate that king crab stocks are responding to the reduced

fishing pressure resulting from this management decision, and populations

are apparently in the rebuilding phase. The two most commercially utilized

stocks are southern district stocks II and III which cover Kodiak Island’s

southern waters to the continental shelf edge (Guy Powell and Alaska Depart-

ment of Fish and Game Reports, unpub.). Recent trawl studies conducted in

two Kodiak Bays (Alitak and Ugak) show king crabs as the dominant species

there (Feder and Jewett, 1977). Alitak Bay is also a major king crab breed-

ing area (Gray and Powell, 1966; Kingsbury and James, 1971).

Based on OCSEAP feeding studies initiated ,in the northeast Gulf of

Alaska (inclusive of Cook Inlet) and two bays on Kodiak Island (Feder, 1977;

Feder and Jewett, 1977), it is apparent that benthic invertebrates play a

major role in the food dynamics of commercial crabs and demersal fishes on

the Kodiak shelf.

Although OCSEAP sponsored research has initiated some inshore benthic

studies in the Kodiak area, the coverage has been restricted geographically.

Furthermore, little offshore benthic data is available to integrate with

the inshore benthic work. Species found in bays, shallow inshore areas and

deeper benthos of the Kodiak shelf are all highly mobile, and some of the

more important species (e.g. king crabs, snow crabs, halibut) migrate between

deep and shallow water during the course of a year. Data collected for these

species only from inshore areas will not address their biological interac-

tions in deeper shelf waters. Expansion of the data base from inshore to

offshore waters is especially important to fully comprehend the biology of

the commercially important king crab. The commercial pursuit of the latter
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species results in the most important invertebrate fishery in Alaska waters,

and Kodiak king crab stocks support a substantial portion of the fishery.

Iv. STUDY AREA

A large number of stations were occupied on the Kodiak Continental

Shelf in conjunction with the Alaska Department of Fish and Game and National

Marine Fisheries Service (Appendix A, Table 1). Inshore areas most extensively

sampled by trawl included Izhut Bay, located on the southeast side of Afognak

Island, and Kiliuda Bay, located on the east side of Kodiak Island (Figs. 1

and 2). Additional inshore areas were sampled on Kodiak Island by SCUBA:

Near Island Basin; McLinn Island, and Anton Larsen Bay (Fig. 3). Outer shelf

stations were occupied by trawl near Portlock Bank (Fig. 4), and by trawl and

pipe dredge along the east side of the Kodiak Island Shelf (Fig. 5).

v. SOURCES, METHODS AND RATIONALE OF DATA COLLECTION

Data on benthic epifauna, including feeding data on crabs, and fishes,

were collected during ten cruises in 1978-79. The NOAA Ship Miller Freeman

was used primarily for offshore sampling, and the M/V Yankee Cl@per and the

R/V Commando were used primarily for inshore collecting.

Sampling from the M<ller F~eeman was conducted 21-24 March 1978, 19-9

June-July 1978, and 14–24 February 1979 using a commercial-size 400-mesh

Eastern otter trawl (12.2 m horizontal opening). A pipe dredge was also

used from the Freeman in June-July 1978 and February 1979 to obtain in-

vertebrates to aid in the identification of invertebrate and fish stomach

contents.

The Yankee C~ipper sampled 10-22 April, 7-15 May, 7-22 June, 9-21 July,

and 8–23 August 1978. The Commando also sampled 7-15 May, 7-22 June, 9-21

July, and 8-23 August 1978, in addition to 4-17 November 1978 and 1-20 March

1979. A trynet (6.1 m horizontal opening) was used from the CZipper, and a

try-net and Eastern otter trawl were used from the Commando.

Exploratory diving for crabs, via SCUBA, was conducted near the city ,

of Kodiak in May, June and October 1978. SCUBA-caught king crabs, obtained

for stomach analysis, were caught in May at Near Island Basin (57”47.O’ lat.

N, 152°3.0’ long. W and near McLinn Island (57°46.2’ lat. N, 152°27.0’ long. W.)
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and in June at Near Island Basin and two locations in Anton Larsen Bay

(57°52.0’ lat. N, 152°37.4’ long. W and 57°52.5’ lat. N, 152°39.0’ long. W).

Invertebrates from the trawls were sorted on shipboard, given tentative

identifications, counted and weighed. Aliquot samples of individual taxa

were labeled and preserved for final identification at the University of

Alaska, Fairbanks. Invertebrates from the pipe dredge were sorted, identified,

and counted at the University of Alaska. Non-commercial invertebrates from

some Izhut and Kiliuda Bay stations in June and August were inadvertently

not recorded.

Biomass per unit area (g/m2) is included for all trawl data and is

calculated as follows:
k

Biomass = Z [weight/(distance fished x trawl width)]
i=l

Analysis of food habits of a variety of predators taken by trawl was

conducted in the laboratory at the University of Alaska. A

number of stomachs examined by sampling area and collection

eluded in Table I.

On shipboard, king crabs selected for stomach analysis

(length in millimeters) and weighed (wet weight in grams).

is defined as the distance from the posterior margin of the

summary of the

period is in-

were measured

Carapace length

right orbital

indentation to the mid-point of the posterior marginal indentation. Crabs

were categorized as belonging to one of eight classes (Powell et a’Z., 1974):

(1) juvenile females less than 120 mm; (2) adult females greater than 94 mm;

(3) newshell males less than 100 mm– individuals that molted during the

last molting period; (4) oldshell males less than 100 mm– individuals that

failed to molt during the last molting period, often referred to as skipmolts;

{5) very oldshell males less than 100 mm-individuals that failed to molt

during the two or more molting periods, often referred to as double skipmolts;

(6) newshell males greater than 100mm; (7) oldshell males greater than 100

mm; and (8) very oldshell males greater than 100 mm. Stomachs* and intestines

removed and were placed in plastic “Whirlpak”  bags and fixed in 10% buffered

formalin and final identification at the University of Alaska, Fairbanks.

lIn this study, references to crab stomachs includes that portion extending
from the terminal portion of the esophagus to the beginning of the intes-
tine.
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TABLE I

THE NLJNBER OF STOMACHS FROM EACH PREDATOR EXAMINED BY SAMPLING AREA AND COLLECTION, FERIOD. ALL PREDATORS WRRE TAKEN BY TRANL.

Predators

Paralitkodes camtschatica
(red king crsb)

Ch<onoeeetes ba<~d{
(snow crab)

Pandalus borealis
(pink shrimp)

Pyenopodia Fzel-ianthoides
(sunflower sea star)

tidus maeroeephalus
(Pacific cod)

w ThePagra ehaleogranuna
om (walleye pollock)

Myoxocepkaks spp.
(sculpins)

FIenrilep{dotus  jordani
(yellow Irish lord)

Lepidopsetta bilineata
(rock sole)

Hippoglossoides  elassodon
(flathead  sole)

Atheresthes  stomias
(arrowtooth flounder)

PZeuogrammus monopterigius
(Atka mackerel)

Anap20poma firnlwia
(sablefish)

Izhut Bay Kiliuda Bay Kodiak Shelf
April May June July August November April June July August November March June

STOMACHS EXAMINED TOTALS

31 117

300

105

18

19

23

22

159

44

18

121

300

31

300

14

50

36

.-

49

64

83

117

71

51

200

44

61

300

20

20

55

50

400

6

95

39

196

167

190

72

189

94

156

18

20

31

544

1114

1800

199

228

20

91

228

117

156

18

20

31



In the laboratory, stomach contents were removed, and sorted by taxon.

Each taxon was blotted dry, weighed to the nearest 0.001 g, measured volu-

metrically by water displacement to the nearest 0.01 ml. Taxon weighing was

accomplished by weighing a vial with a known quantity of water and then

weighing the vial and water plus the taxon. The difference in the two weights

equal the taxon weight.

Food material may never completely fill a stomach to the theoretical

maximum volume. Large quantities of digestive fluids, in addition to hard

and bulky food material that is not readily compressed prevents filling to

capacity.

The fullness of stomach was calculated using a method adapted from

Cunningham (1969) for southeast Bering Sea king crabs. He delineated a

curvilinear relationship between king crab length and the theoretical

maximum stomach volume. To do this, he measured the maximum stomach volume

of 216 crabs which ranged from 80-180 mm carapace length. The regression

formula was Y = 34.25 - 0.72x + 0.0047x2, and the correlation coefficient

was 0.899. Since king crabs examined in our study were similar in size to

those examined by Cunningham , we used his regression formula with our crabs

to calculate the theoretical maximum volumes. The percent of fullness was

derived by dividing the observed volume by the theoretical maximum volume.

The prey in the intestines of king crabs were examined and recorded by

frequency of occurrence.

Fish stomachs were examined when possible, and contents were recorded

as frequency of occurrence.
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~1 .

TRAWL DATA : DISTRIBUTION-BIOMASS

Izhut Bay

.RESULTS

April 1978 (Tables II-VII; Fig. 1)

Eight stations were successfully trawled with a try net in Izhut Bay,

April 1978. All station depths were less than 36 m. The mean epi-

faunal invertebrate biomass was 1.56 g/m2, and the dominant phyla, in

terms of percent biomass, were Porifera (21.9%) and Echinodermata (61.7%).

Sponges were not identified to species. The leading echinoderm species

was the sea star Pyenopod<a  lzeliantko<des  (60.7%). The only commercially-

important invertebrate was the snow crab

prised 3.7% of the invertebrate biomass.

from Kitoi Bay, Area III, station 554.

Clzionoeeetes baird< which com-

The majority of snow crabs came

May 1978 (Tables II-VII; Fig. 1)

A total of 14 stations were occupied in Izhut Bay in May, 12 with a

try net and two with an otter trawl. The mean epifaunal invertebrate

biomass for all stations was 1.83 g/m2. Leading phyla were Arthropoda

(Crustacea)  (44% of the biomass) and Echinodermata  (50.8%}. Arthropods

consisted primarily of the pink shrimp Panda2us bo~eaZis (22.5%),

Ch<onoeeekes bairdi (12.7%), the king crab ParaZithodes eamtsehatiea (3.9%),

and the dungeness crab Cancer magister (3.7%). The largest catch of P.

boreazis came from Area III at station 557; 33.7 kg or 3.45 g/m2. The

largest snow crab catch was 26.5 kg in Area I at station 3. Dominant

echinoderms were the sea stars Pyenopodia .k.eZianthoides  (37.9%) and

StyZasterias  ~orre.~{ (11.4%).

June 1978 (Tables II-VII; Fig. 1)

Benthic trawling in Izhut Bay in June was successfully accomplished
.

at 14 stations, 11 try net stations and three otter trawl stations. Use

of the try net aboard the Yankee CZipper was restricted to stations in

less than 73 m of water due to the loss of the trawl winch on the preceding

cruises (May 1978). The try net had to be deployed via the use of a

capstan and 5/8 inch polyethylene line. Several unsuccessful attempts to
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TRAWL STATIONS OCCUPIED IN IZHUT ANI) KIL1OI)A 13AYS , 1978, AND STATIONS Wm?RE LARGE NOMBERS
OF KING CRABS, SNOW CMBS 14NDIoR pi3JK SHRIMP WERE COI.LECTED

T = Try Net Stations, O = Otter Trawl Stations

Izhut Bay Kiliuda Bay
Stations April May June July August November Stations April June July August November

2
3
4
5
6
7
8
9

501
502
526
527
551
552
553
554
555

w 557

o*
o

T T
T
T

T T
T
T T
T* T
T -

0 0
0

0
0

1
2
3
4
5
6
7

501
576
57’7
578
579
580
SHR

0+

-+.*0

0+
0

T
T
T
. .
T*
:/1

-+0+
O*
0

O*
0 ;*i/

-+*
O+*0

-*0 -*
0- ,*o+*o

-*o -+*o0

T
T
T
T
T
T
T
T
T
T

T

T
T
T

T
T
T

T

T
T
T

T

T
T
T
T

T+*’
T+*
T

T
T
T
T
T

T
T
T
T

T
T
T

T T

T
T
T
T
T

576
577

T
T T
T-

T
T

T
T
T

T
T
T

T
T
T
T
T

580
582
583
584
585

1+
*Important King Crab Stations
Important Snow Crab Stations

#Important Pink Shrimp Stations



TABLE III

SUMMARY OF TRAWL Acclivities FROM IZHUT AND’ KILIUDA BAYS, 1978

Izhut Bay Kiliuda Bay
Successful Distance Invertebrate Mean Biomass Successful Distance Invertebrate Mean Biomass

Date Gear Stations Fished, km Weight, kg ~/m2 Stat ions Fished, km Weight, kg ~/m2

April 10-22 Try-Net 8 6.33 60,611 1.56 6 9.14 113.669 2.04

May 7-15 Try-Net 12 ‘ 12.00 95.837
Otter Trawl 2 3.70 121.420

TOTALS 14 15.70 217.257 1.83

June 7–22 Try-Net 11 8.80 77.598 5 7.20 59.326
4.80 -Otter Trawl 3 719.886 3 2.40

TOTALS 14
209.850

13.60 797.484 -7.10 8 9.60 269.176 3.68

July 9-21 Try-Net 15 15.50 129.996 7 7.11 72.440
Otter Trawl 4 6.40 342.725 3 4.80

TOTALS
154.970

19 21.90 472.721 2.74 10 11.91 227.410 2.23

August 8-23 Try-Net 12 14.36 372.343 6 5.80 281.069
Otter Trawl 3 5.30 147.800 3 4.80 159.755

TOTALS 15 19.66 520.143 3.41 9 10.60 440.824 4.69

November 4–17 Try-Net 11 10.40 51.154 6 5.60 163.959
Otter Trawl 4 7.40 28?. 774

TOTALS
2 1.60 102.000

15 17.80 331.928 2.16 8 7.20 265.959 4.95



TABLE IV

PERCENT BIOMASS COMPOSITION OF THE INVERTEBRATE PHYLA OF
IZHUT AND KILIUDA BAYS, 1978

Izhut Bay

PHYLUM APRIL MAY JUNE JULY AUGUST NOVEMBER

Porifera
Cnidaria
Annelida
Mollusca
Arthropoda
Ectoprocta
Brachiopoda
Echinodermata
Urochordata

Porifera
Cnidaria
Annelida
Mollusca
Arthropoda
Ectoprocta
Brachiopoda
Echinodermata
Urochordata

21.93
7.49
0.06
2.09
5.76

<().01
<0.01
61.72
0.95

0
2.26

<().01
2.89

43.99
0
0
50.84
0.02

0 0.30 0
0.29 2.80 0.05
0.08 0.09 0
0.09 4.58 2.10

83.45 58.71 64.70
0 0.04 0
0 0.01 <0.01

15.58 33.33 32.98
0.50 0.14 0.15

<0.01
2.17

<0.01
0.16

56.92
0.01
0

40.28
0.45

Kiliuda Bay

0.09 N o
0 0 0
0.07 0
6.90 0
90.42 ; 100.00
<0.01 M o
0 P o
2.42 L o
0.1o E o

0.01
13.93
<0.01
3.58

81.90
0.07
0
0.67
0.05

0
0.04
0
2.35

96.97
0
0
0.63
0

0.02
0.91
0.02
2.76

96.12
0
0
0.17
0
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TABLE V

PERCENT BIOMASS COMPOSITION OF THE INVERTEBRATE FAMILIES
OF IZHUT AND KILIUDA BAYS, 1978

Izhut Bay

FAMILY APRIL MAY JUNE JULY AUGUST NOVEMBER

Porifera (unid. family)
Actiniidae
Metridiidae
Pectiniidae
Cymatiidae
Dorididae
Octopodidae
Pandalidae
Paguridae
Lithodidae
Maj idae
Cancridae
Asteridae
Ophiuridae
Stichopodidae

Cyaneidae
Metridiidae
Cymatidae
Pandalidae
Crangonidae
Lithodidae
Maj idae
Cancridae
Stichopodidae

21.93 0 0 0
7.49 <1 0 0
0 1.99 <1 2.71

0 2.55 <1 1.03

0 <1 <1 <1

1.78 0 0 0
0 0 0 1.98

<1 22.56 <1 14.83
<1 <1 <1 1.26
0 3.93 3.30 5.44
4.59 13.12 78.85 30.12

<1 3.67 <1 6.62
61.36 49.93 14.93 29.93
0 <1 <1 1.66

0 0 <1 1.11

0
0

<1
<1
1.60
0
0

44.84
<1
<1
14.98
3.67

31.90
<1
0

<1
<1
<1
0

<1
0
0

<1
<1
<1
44.80
10.68
40.18
0
0

Kfliuda Bay

o N
o 0
5.43

11.12 s
2.89 A
72.89 M
1.70 P
o L
2.11 E

o 1.81
0 12.11
0 2.67
0 3.68
0 <1
72.95 48.16
26.38 23.58
<1 4.81
0 <1

0
<1
1.69

69.26
<1
11.35
13.43
2.05

<1

0
0
1.25

59.46
<1
24.42
7.96
3.51
0



TABLE VI

PERCENT BIOMASS COMPOSITION OF THE INVERTEBRATES
OF IZHUT AND KILIUDA BAYS, 1978

Izhut Bay

SPECIES APRIL MAY JUNE JULY AUGUST NOVEMBER

Porifera (unidentified species)
Actiniidae (unidentified species)
Metridum senile
Peeten eaurinus
Fusitriton oregonensis
Dorididae (unidentified species)
octopus Sp.
PandaZus borealis
Pandalus h.ypsinotus
ParaZithodes  camtsehatiea
Ch.ionoeeetes bairdi
Canee~ magister
Or-th.astetias koehleri
Evasterias trosehelii
Sty_laste~ias  fomeri
Pyenopodia  helianthoides
Ophiura sa~si
Parastiehopus  ealifomieus

Cganea eapillatu
Metridiwn  senile
Fusitriton  oregonensis
PandaZus borealis
PandaZus goniurus
Pandalus hypsinotus
Crangan dalli
Pa~aZithodes  eamtsch.atica
Chionoeeetes bairdi
Cancer magister
Pmastiehopus  ealifomieus

21.93 0 0
7.49 <1 0
0 1.99 <1
0 2.46 0
0 <1 “<1
1.78 0 0
0 0 0
0 22.52 <1

<1 <1 <1
0 3*93 3.30
3.75 12.66 78.84
0 3.66 <1
0 0 0

<J_ <1 <1
0 11.40 0

60.68 37.92 14.88
0 <1 <1
0 0 0

0
0
2.71
1.03

<1
0
1.98

12.28
1.08
5.44

29.98
6.62
2.28

<1
0
26.83
1.66
1.11

0
0

<1
0
1.60
0
0

44.82
<1
<1
13.93
3.66
0
5.19
0
26.72
<1
0

<1
0

<1
0

<1
0
0

<1
<1
<1
44.74
10.68
<1
<1
o “

38.82
0
0

Kiliuda Bay

o N o 1.81 0 0
0 0 0 12.11 <1 0
5.43 0 2.67 1.69 1.25
7.51 s o 2.77 69.26 58.13
2.39 A o 0 0 <1
1.17 M o <1 0 <1
2.27 P o <1 <1 <1

72.89 L 72.95 48.16 11.35 24.42
<1 E 26.38 23.28 13.38 7.80
0 <1 4.80 2.05 3.51
2.11 0 <1 <1 0
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INVERTEBIUiTES

TABLE VII

TAKEN BY TRAWL IN IZHUT BAY, 1978
x = Taxon Collected

Sampling Months

Taxon Common Name APRIL MAY JUNE JULY AUGUST NOVEMBER

Porifera
Halichond&a  pan{eea
Suba{tes Spp.
Hydrozoa
Scyphozoa
Anthozoa
Pt{losareus gurney<
Actiniidae
Teal;a erassieom;s
Met~idium  senile
Ctenophora
Polycladia
Polychaeta
Azvtonoe fragilis
Az&onoe vittata
Eunoe depressa
Harmothoe imbrieata
Che<lonePeis eyelurus
IYereis  sp.
Platynereis bieanalieulata
illeph.tys puneata
FZabelligera  affinis
Idanthyrsus armatus
C&ucigera .zygopho~a
Aplacophora
Mopalia swanii
YoZdia amygdalea
Mytilus eduZis
C?lZamys Ywbida
Pecten caurinus
GZyeymeris subobsoleta
Pododesmus macrochisma
Mod401us mod;olus
Astarte SPP.
Astarte rollandi
Cyelocard{a erebricostata
CZinoea~dium ciliatwn
Clinoeardiwn fucanum
Serripes g~oenlandieus
Sertipes lape~ousii
Humilaria kenne~leyi
Compomyax subdiaphana

sponge
sponge
sponge
hydroid
jellyfish
sea anemone, sea pen
sea pen
sea anemone
sea anemone
sea anemone
comb jelly”
flat worm
segmented worm
segmented worm
segmented worm
segmented worm
se~ented worm
segmented worm
segmented worm
segmented worm
segmented worm
segmented worm
segmented worm
segmented tube
solengaster
chiton
almond YoZdia
mussel
Hindsf scallop

worm

weathervane scallop
west coast bittersweet
sea jingle
northern horse mussel
clam
clam
cockle
lceland cockle
fucan cockle
Greenland cockle
cockle
Kennerleyts  Venus
milky Pacific Venus
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TABLE VII (Continued)
1’

Sampling Months ,-

Taxon

,.

Common Name APRIL MAY JUNE JULY AUGUST NOVEMBER 

Tellina nueuloides
Maeoma spp.
Macoma Zipaxa
Maeoma brota
Macoma obZiqua
Xliqua alta
h’iatella  aretiea
Mya truncata
puncturella  glaeata
Cryptolwanehia  alba
CoZZiselZa spp.
Collisella ochracea
Margaritas pupiZlus
CrepiduZa spp.
CrepiduZa nmaria
T~iehotrops4s  eaneellata
PoZiniees pallida
Yatica clausa
Fusitrition  oregonensis
Trophonopsis smithi
NueelZa hmellosa
Bueeinum spp.
Bueeinum plectrum
CZione Zimaeina
Octopus spp.
Dorididae
Gammaridae
Balanus spp.
Balanus crenatus
Balanus rostratus
Balanus nubilis
Roeinela augustata
Caprella spp.
Pandalus bo~ealis
PandaZus goniurus
Pandalus platyeeros
Pandalus hypsinotus
Pandalopsis dispa~

Salmon Tellin x
clam
clam
Brota Maeoma
incongruous Macoma
Dallts razor clam
Arctic Nestler clam x
soft shell clam
helmet Puncturella x
limpet x
limpet
limpet
puppet Margarite x
slipper shell
slipper shell x
cancellate hairy-shell X
moon-shell
moon shell
Oregon triton
gastropod
frilled dogwinkle
snail
Plectrum Buccinum
pteropod
octopus
nudibranch
amphipod
barnacle
barnacle
barnacle
barnacle
isopoda
amphiopod
pink shrimp
bumpy shrimp
spot shrimp
coon-stripe shrimp
side-stripe shrimp

SpiPonh;earis  &ne~~ieozwis shrimp -

Spi~ontocaris  areuata shrimp
Heptaearpus brevirostris shrimp
Heptaearpus t~idens shrimp
Eual!us suckleyi shrimp
Crangon
Crangon
C?angon

da~li L

resima

sevtems~inosa gray or sand shrimp
gray or sand shrimp
gray or sand shrimp
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TABLE VII (Continued)

Sampling Months

Taxon Common Name APRIL MAY JUNE JULY AUGUST NOVEMBER

Crangon  conmunis
Crangon m-units
Scleroerangon  bo~eas
Argis Zar
Argis dentata
Argis e~assa
Pagurus ochotensis
Paguxus aleut<cus
Pagurus eap{llatus
Pagu.rus kennerly{
Pagurus h.h%wbtusculus

hirsutuiseuhs
EZassoehhus tenuimnus
Elassochirus  gilld
Elassoehirus  eavimanus
Labidochhus splendescen~
Paralithodes  eamtsehat;ca
Rhinol{thodes  wosn~ssenskii
CzyptoZithodes  s;tchensis
O~egonia gracili~
Hyas Zyratus
Chionoecetes bairdi
Pugettia gracilis
Canee? magiste~
Cancer oregonensis
Telmessus cheiragonus
Ectoprocta
J.lieroporina spp.
Heteropo~a  spp.
Flustridae
FZustr’eZZa gigantea
Hemithiris psittacea
Te~eb~atalia  trwnsvewa
Tereb~atal$na  unguieuZa
Henricia spp.
Hen.ricia  leviuseuza
PterasteP  tesseZatus
C~ossaster papposus
Solaster spp.
SoZaste~ stimpsoni
SoZaste? dmsoni
S’oZaster  endeca
Evasterias  tioseheZii
Evasterias ech;nosoma
Stylasterias for~eti

gray or sand shrimp
gray or sand shrimp
shrimp
rock shrimp
rock shrimp
rock shrimp
hermit crab
hermit crab
hermit crab
hermit crab

hermit crab
hermit crab
hermit crab
hermit crab
hermit crab
red king crab
crab
helmet crab
decorator crab
lyre crab
snow crab
kelp crab
dungeness crab
crab
hairy crab
moss animal
moss animal
moss animal
moss animal
moss animal
brachiopod
brachiopod
brachiopod
sea star
blood star
slime star
rose star
sun star
sun star
sun star
sun star
sea star
sea star
sea star
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TABLE VII (Continued)

Sampling Months

Taxon Common Name APRIL MAY JUNE JULY AUGUST NOVEMBER

Pycnopodia  helianthoides
Asterias amurensis
Leptaste~ias  hexaetis
Orthasterias koehleri
Lethaste~ias  nanimensis
Eehincwachnius puma
Strongyloeentiro  tus

droebaehiensis
Skrongylocent~o tus

purpuratus
Ophiuria sa~si
Ophiopkolis SP.
9phiophoZis aculeata
Parastiehopus ealifornieus
C?xnunaria  spp.
Urochordata
Styelidae
%.emidoearpa ~hizopus
Pelona~ia corrugata
Valocynthia aurantiwn
Salpidae

sunflower star
sea star
sea star
sea star
sea star
sand dollar

green urchin

purple urchin
brittle star
brittle star
brittle star
sea cucumber
sea cucumber
tunicate
tunicate
tunicate
tunicate
tunicate - sea peach
tunicate

x

x

x

x

x
x
x

x

x x

x x

x x

x
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x
x
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sample stations deeper than 73 m were made. Of the five tows taken aboard

the Commando, two were taken at depths of 174-201 m, stations 7 and 8 in

Area 1. These two tows yielded a total of 840 C7z{onoecetes bairdi and 22

Paralithodes  anrtsdwztica. Approximately 65-75% of the C. bairdi were

relatively soft ; most had formed a new exoskeleton and were nearing ecdysis.

Several of the P. eamtsehatica were also in this condition. The mean epi-

faunal invertebrate biomass for all stations was 7.10 g/m2. Dominant phyla

from all stations were Arthropoda (83.4%) and Echinodermata (15.6%).

G7zionoecetes  bairdi (78.8%) and Pyenopodia  lzelianthoides  (14.9%) were the

most important arthropods and echinoderms, respectively.

July 1978 (Tables II-VII; Fig. 1)

Nineteen stations were successfully sampled in Izhut Bay in July.

The try net was used at 15 stations and the otter trawl was used at four

stations. The mean invertebrate biomass was 2.74 g/m2. Dominant taxa,

in terms of percent biomass, were arthropods (58.7%), specifically,

Chionoece5es  bairdi (30%) and PandaZus borealis (12.3%), and echinoderms

(33.3%), specifically, Pyenopodia h.elianthoides  (26.8%).

The greatest diversity occurred southwest of Pillar Cape in Area I

at station 585

In Saposa Bay,

tows contained

strong odor of

where approximately 62 species of invertebrates were taken.

with the exception of the sea anemone Metridium seni2e, both

dead and decaying invertebrate and plant material. The

H9S in the black mud was present in both tows. Of the four
.

tows taken by otter trawls, two (Area I, stations 8 and 9) were taken at

depths of 87 to 189 m. These two tows yielded 350 Chionoecetes bairdi.

Eighteen Paralithodes camtschatica came from station 9. Stations 557 of

Area 111 and 526 and 527 of Area II yielded the largest catches of pink

shrimp.

August 1978 (Tables 11-VII; Fig. 1)

A total of 15 successful tows were made in lzhut nay in August, 12

with the try net and three with the otter trawl. The mean invertebrate

biomass was 3.41 g/m2. Arthropods and echinoderms contributed most to the

biomass with 64.7% and 32.9% respectively. Pandalid shrimps, specifically

PandaZUS borealis (44.8%) dominated the arthropod biomass. Chionoecetes
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bairdi contributed 13.9% of the biomass. Station 557 of Area III yielded

the largest catch of pink shrimp (200 kg). Stations 6 and 8 of Area I

were important C. hairdi stations. Important echinoderms were the sea

stars Pycnopodia heliantlzoides  (26.7%) and Evasterias trose?ze2ii  (5.2%).

Stations in Saposa Bay and Kitoi Bay were nearly devoid of living

organisms.

Large concentrations of the Pacific sand lance Ammodytes h.exapterus,

were noted in most portions of Izhut Bay.

November 1978 (Tables II-VII; Fig. 1)

November sampling in Izhut Bay yielded 15 successful stations, 11

with try net and four with otter trawl. Two Saposa Bay stations were

inaccessible due to the large size of the Commando. The mean inverte-

brate biomass was 2.16 g/m2. The biomass was again dominated by arthro-

pods (56.9%) and echinoderms (40.3%). Major arthropods were Chionoeeetes

bairdi (44.7%) and C’ancermagister (10.7%). Most C.

station 7 of Area I. Pycnopodia h.elianthoides again

derms with 38.8% of the biomass.

Kiliuda Bay

April 1978 (Tables II-VI, VIII; Fig. 2)

bairdi came from

dominated the echino-

Only six try net stations were successfully sampled in Kiliuda Bay

in April. Five stations were less than 36 m deep and one was at approx-

imately 100 m. The mean invertebrate biomass was 2.04 g/m2. Arthropods

(90.4% of the biomass), mainly Paralithodes eamtsehatiea (72.9%), made up

the majority of the biomass. The majority of king crabs came from Shear-

water and Santa Flavia Bay at stations 576, 578, 579 and 580.

June 1978 (Tables II-VI, VIII; Fig. 2)

Successful stations sampled in Kiliuda Bay in June totaled eight,

five with try net and three with otter trawl. The mean invertebrate

biomass was 3.63g/m2. Only commercially-important invertebrates were

recorded. Pa~alithodes eamtschatiea and Chionoeeetes  bai~di made up 72.9%

and 26.4% of the mean invertebrate biomass, respectively. Stations 3 and

4 of Area I yielded the greatest number of P. camtschatica.  The majority
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(%85%) of C. bairdi greater than 160 mm in carapace width were soft-shelled

crabs which had recently undergone ecdysis. The highest catch of C. bairdi

was 55.6 kg in Area I, station 5.

July 1978 (Tables II-VI, VIII; Fig. 2)

July sampling in Kiliuda Bay yielded ten successful stations; seven

with try net and three with otter trawl. The mean invertebrate biomass was

2.23 g/m2. Arthropods were the leading group. ParaZithodes  eamtsehatiea

and Ch{c?zoeee$es bairdi accounted for 48.2% and 23.3% of the invertebrate

biomass, respectively. Stations 1 and 4 of Area I and stations 579 and

580 of Area IV yielded the greatest catch of P. eam-hsehab{ea. Large catches

of C. bairdi came from stations 579, 580 and 6. The cnidarfan Metridiurn

sen.iZe also made up 12.1% of the biomass.

August 1978 (Tables II-VI, VIII; Fig. 2)

A total of nine stations were successfully sampled in Kiliuda Bay in

August . Six stations were sampled by try net and three stations were sampled

by otter trawl. The mean invertebrate biomass was 4.68 g/m2. The biomass

was dominated by arthropods (96.9%), specifically, PandaZus bo~eaZis (69.3%),

Chionoeceties bai~di (13.4%), and ParaZithodes eamtsehatiiea (11.3%). Large

catches of C. bairdi came from Areas I and IV, stations 2 and 579 respectively.

Stations 2 and 5 in Area I yielded large catches of P. eamtsehat;ea. Most P.

boreazis came from station SHR. Station 5 yielded high numbers of the large

Pacific cod Gadus maeroeephalus and walleye pollock

November 1978 (Tables II-VI, VIII; Fig. 2)

November sampling in Kiliuda Bay yielded eight

Th.eragra ehaZeogpma.

successful stations; six

with try net and two with otter trawl. One otter trawl site and one try net

station were not sampled due to large numbers of “stored” king crab pots and

“fishing” dungeness  crab pots. The mean invertebrate biomass was 4.95 g/m2,

with arthropods again dominating the biomass (96.1%). Leading species were

PandbZus boreaZis (58.1%), paraZithodes eamtsehatiea (24.4%), and Clnlonoeeetes

bai~di (7.8%). Most shrimps were taken from Area I at stations SHR and 5.

Important P. eamtsehatiea stations were 7 and SHR. Snow crabs were mainly

taken at stations 5 and 7.
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TABLE VIII

INVERTEBRATES TAKEN BY TWJJL IN KILIUDA BAY, 1978
X = Taxon Collected

Sampling Months

Taxon Common Name APRIL JUNE JULY AUGUST NOVEMBER

Porifera
Suberites sube~ea
Hydrozoa
Cyanea eapillata
Mehridium senile
Polychaeta
Polynoidae
Harmotk.oe muZ_tisetosa
Eunoe depressa
Peisidiee aspe~a
CkeiZone~eis eyclbhrus
Crucige~a ir?egula~ia
C’rueige~a zygophora
MopaZia suanii
NucuZa tenuis
ModioZus modiolus
l’old-ia anygdalea
C7’lZamgs Spp.
(%Zarmjs ru~ida
Pecten cau.rinus
Pododesmus mae~oehisma
Clinocardium  eiliatum
Clinoea~dium  nuttallii
Cyeloeardia c~assidens
Serripes groenlandieus
Maeoma spp.
Macoma carlottensis
Tellina nucuZoides
Hiatella arctiea
Punetiella galeata
Collisella ochracea
Cryptob~anchia  alba
Mcmga.rites pupillus
Lacuna variegata
Triehotropis  eanc?ellaka
Fusitriton  o~egonensis
T~ophonopsis  lasius
NucaZZa Zamellosa
Neptun,ea ly~ata
Neptunea heros
Adnete eouthougi
octopus sp.
Clione Zimaeina

sponge
sponge
hydroid
jelly fish
sea anemone
segmented worm
segmented worm
segmented worm
segmented worm
segmented worm
segmented worm
segmented tube worm
segmented tube worm
chiton
soft nut clam
northern horse mussel
almond Yoldia
scallop
Hind’s scallop
weathervane scallop
sea jingle
Iceland cockle
Nuttall’s cockle
cockle
Greenland cockle
clam
clam
Salmon Tellin
Arctic nestler clam
helmet Puncturella
limpet
limpet
puppet Margarite
variegated Lacuna
cancellate hairy-shell
Oregon triton
sandpaper Trophon
frilled dogwinkle
common northwest Neptune
snail
common northern Admete
octopus
pteropod

x
x x

x
x
x x
x
x

x
x
x
x
x
x
x
x

x

x

x
x
x
x
x

x
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x
x
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x
x
x

x
x

x
x
x
x

x x
x
x
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x

x
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x
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TABLE VIII

CONTINUED

Sampling Months

Taxon Common Name APRIL JUNE JULY AUGUST NOVEMBER

Balanus nubilis
Balanus erenatus
Balanus nostratus
PandaZus spp.
Pandalus borealis
Pandalus goniurus
Pandalus platyceros
Pandalus h.ypsinotus
Pandalus danae
Spi?ontocaris  lamellicomis
Lebbeus groenlandica
Eualus suekleyi
Eualus macilenta
Heptaca.rpus brevirostris
Crangon spp.
CPangon dalli
Crangon coirnnunis
Crangon munita
Scle~oo~angon  boreas
Argis spp.
Argis lar
.Argis dentata
Paracrangon  echinata
Pagurus spp.
Pagurus och.otensis
Pagurus capillatus
Pagurus aleuticus
Elassochirus  tenuimanus
Labidochirus  splendescens
Paralithodes  eamtschatica
Oregonia gracilis
Hyas lyratus
Chionoecetes bairdi
Cancer magister
Cance~ oregonensis
Pugettia gracilis
Telmessus cheiragonus
l?lustridae
Flust~ella gigantea
SoLaster stimpsoni

acorn barnacle
acorn barnacle
acorn barnacle
shrimp
pink shrimp
bumpy shrimp
spot shrimp
coon-stripe shrimp
dock shrimp
shrimp
shrimp
shrimp
s hr imp
shrimp
gray or sand shrimp
gray or sand shrimp
gray or sand shrimp
gray or sand shrimp
shrimp
rock shrimp
rock shrimp
rock shrimp
s hr imp
hermit crab
hermit crab
hermit crab
hermit crab
hermit crab
hermit crab
red king crab
decorator crab
Lyre crab
snow crab
dungeness crab
crab
kelp crab
hairy crab
moss animal
moss animal
sun star

x

x
x
x
x

x
x
x
x

x
x
x
x

x
x
x

x
x

x

x
x
x
x

x
x
x

x
x

x
x

x
x
x
x

x

x
x x
x

x

x
x
x
x
x

x x
x
x

x x
x x

x
x
x

x

x

x
x

x
x
x
x
x
x
x

x
x

x

x
x

x

x

x
x
x

x
x
x
x
x
x

. x
x
x
x

x
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TABLE VIII

CONTINUED

Sampling Months
Taxon Common Name APRIL JUNE JULY AUGUST NOVEMBER

Evasterias trosehelii sea star x x
Leptasterias  spp. sea star x
Orthasterias koehleri sea star x x
Pycnopodia helianthoides sunflower star x x
Strongyloeentrotus green urchin x

droebaehiensis
x x

Pa~astichopus  ealifornicus sea cucumber x x x
Urochordata tunicate x x
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Portlock Bank

March 1978 (Tables IX, XI; Fig. 3)

IrI March 1978, 12 stations were occupied adjacent to Portlock Bank

by the Miller Freeman. The mean invertebrate biomass was low, 0.47 g/m2’.

The highest biomass station was station 9 where the biomass was 1.02 g/2.

The major phyla were Echinodermata (37.1% of the biomass), Arthropoda

(30.8%), and Mollusca  (28.0%). Leading echinoderms were the sea star

Dipsaeaste~ borealis (24.7X), the sea urchin Strongylocent?otus spp. (10.2%),

and the sea star Diplopkeraste~  mltipes (2.2%). Largest catches of D@ZO-

pteraster came from stations 5 and 12. Important arthropods were

Chionoeeetes bai~d$ and Para_Zithodes  eamtschatica  which made up 24.6% and

5.0% of the total invertebrate biomass , respectively. Highest catches of

C?tionoeeetes came from stations 3 and 4. Dominant molluscs were the snail

Fusit~iton  o~egonensis (14.5%), the snail Reptunea Zyrata (6.9%), and

Octopus Sp. (4.4%).

Kodiak Shelf

June-July 1978 (Tables X, XI; Fig. 5)

In June-July 1978, 16 stations were occupied by the Lliller Freeman on

the Kodiak Continental Shelf. One station, station 2, was not considered

quantitative because the net was torn, however, fish stomachs were examined

from this station. The mean invertebrate biomass was 3.94 g/m2. Arthropods

made up 80.5% of the biomass. Pa~a14thodes  eamtsehatiea and C7rionoeeetes

bairdi accounted for 50.9% and 42.4%, respectively of the arthropod biomass

and 41% and 34%, respectively of the total invertebrate biomass. Pa?a-

Zithodes eamtsehatiea  was present at nine stations. Highest catches of P.

eamtschatica came from stations 7, 8 and 9. The king crab catch at stations

7 and 8 mainly consisted of ovigerous females (78%). King crabs at station

9 were mainly ovigerous females (48%) and adult males (46%).

Chionoeeetes bahdi was present at 13 stations and large catches came

from stations 7, 12 and 13. Pandalus borealis also made up 4.2% of the

total biomass. Pazdalus boreal~s was present at seven stations and was

most abundant at station 13.

The second leading phylum was Cnidaria, contributing 8.8% of the biomass.

Leading cnidarians were the sea pen Ft;20sareus gux?zey; (3.6% of the biomass),
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. TABLE IX

PERCENT BIOMASS COMPOSITION OF THE LEADING INVERTEBRATE SPECIES
COLLECTED NEAR PORTLOCK BANK, MARCH 1978

% Biomass of % Biomass of % Biomass of
Phylum All Phyla Leading Species Phylum All Phyla

Echinodermata 41.1 Dip.saeaster borealis 60.1 24.7
StrongyZocentPotus spp. 24.8 10.2
Diplopteraster  multipes 5.4 2.2

Totals 90.3 m

Arthropoda 30.8 Chionoeeetes bairdi 79.9 24.6
Paralithodes  cartschatica 16.2 5.0

Totals 96.1 m

Mollusca 28.0 Fusitriton  o~egonensis 51.7 14.5
Neptunea  ZyPata 24.8 6.9
octopus Sp. 15.6 4.4

Totals 92.1 25.8

99.9Total

TABLE X

PERCENT BIOMASS COMPOSITION OF THE LEADING INVERTEBRATE SPECIES
COLLECTED ON THE KODIAK SHELF, JUNE - JULY 1978

% Biomass of % Biomass of % Biomass of
Phylum All Phyla Leading Species Phylum All Phyla

Arthropoda 80.5 ParaLithodes  eamtschatica 50.9 41.0
Chionoecetes bairdi
PandaZus bopealis

Ptilosapeus  .gurneui

42.4 34 ● J.
5.2 4.2

Totals 98.5 79.3

Cnidaria 8.8 40.4 3.6
28.6 2.5
26.0 2,3

Totals 95.0 8.4

Metridium sp~.

7.9 Echinarachni  us
Holothuroidea

Echinodermata

Total

parma 47.1 3.7
41.2 3.3

Totals 88.3 7.0

97.2



TABLE XI

INVERTEBRATES TAKEN BY TRAWL ON THE KODIAK SHELF, 1978
x = Taxon Collected

Sampling Months

Taxon Common Name MARCH 1 JUNE2

Porifera
Anthozoa
f%~latula graeile
Ptilosazwus gurney;
Actiniidae
Me-&idium senile
Polynoidae
Nereidae
Aphrodita  ~aponiea
ModioZus modiolus
Peeten eaurinus
Chlamys spp.
pododesmus mae~ochisma
Astarte montagui
Astar_te esquimalti
Cyeloeardia erassidens
Clinocardiw  fueanm
Fusitriton  oPegonensis
Nueella hmel~osa
Beringius kennieotti
Neptunea  Zyrata
Neptunea pribiloffensis
py~olofusus  ha~pa
A~cteomelon  stemsii
Leueosyrinx eireinata
octopus Spp.
Pandalus borealis
pandalus goniurus

Pandalus hypsinotus
Pandalopsis  dispar
Eualus biunguis
Heptaearpus  cristata
Crangon spp.
Crangon dalli
Crangon eommunis
Argis Zap
APgis dentata
PaguPus spp.
Pagurus oehotensis
Pagurus aleuticus

sponge
sea anemone, sea pea
sea pen
sea pen
sea anemone
sea anemone
segmented worm - scale worm
segmented worm
segmented worm
northern horse mussel
weathervane scallop
scallop
sea jungle
Montagurs Astarte
clam
cockle
Fucan cockle
Oregon triton
frilled dogwinkle
Kennicottls Buccinum
common northwest Neptune
Pribiloff Neptune
left-handed Bucc.inum
Stearnls Volute
snail
octopus
pink shrimp
bumpy shrimp

coon-stripe shrimp
side-stripe shrimp
shrimp
shrimp
gray or sand shrimp
gray or sand shrimp
gray or sand shrimp
rock shrimp
rock shrimp
hermit crab
hermit crab
hermit crab

x
x
x x

x
x
x

x
x
x

x
x

x

x

x
x
x
x
x
x
x
x x

x

x
x
x
x
x
x
x
x
x
x

MARCH FEBRUARY

x
x

x
x x

x
x
x
x
x
x
x
x
x
x

lportlock Bank stations
2Kodiak Shelf stations inclusive of one station on Portlock Bank
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TABLE XI

CONTINUED

Sampling Months

Taxon Common Name MARCH FEBRUARY

Pagurus capillatus
Pagurus kennerlgi
Pagurus h.irsutiuseulus

hirsutiusculus
Pagurus eonfragosus
Pagurus corn.utus
Elassochirus  tenuimanus
Elassochirus  cavimanus
Elasso&irus gilli
Plaeetron vosnessenskii
Paralit?zodes  eamtsehatica
Chionoeeetes bairdi
Oregonia gracilis
Hyas Zyratus
Cancer oregonensis
Telmessus eheiragonus
Brachiopoda
Terebratalia  transversal
Dipsacaster borealis
Gephyreaster suifti
Hippasterias  spinosa
Pseudarehaster  parelii
Henricia spp.
Henricia leviuseula
Diplopteraster  rmltipes
Pterastep  tesselatus
Crossaster papposus
Lophaster fureilliger
Solaster spp.
Solaster dausoni
Asterias amwensis
Evasterias spp.
Leptasterias pola~is
Pyenopodia helianthoides
hchinarachnius  parma
Brisaster townsendi
Strongyloeentz=otus  spp.
StPongyZoeentrotus

droebachiensis
Strongyloeentrotus  purpu..ratus
Ophiuroidea
Gorgonocephalus  caryi
0phiopho2is aeuleata
Ophiura sarsi

hermit crab
hermit crab

hermit crab
hermit crab
hermit crab
hermit crab
hermit crab
hermit crab
scale crab
red king crab
snow crab
decorator crab
Lyre crab
crab
hairy crab
lamp shell
lamp shell
sea star
sea star
sea star
sea star
sea star
blood star
sea star
sea star
rose star
sea star
sun star
sun star
sea star
sea star
sea star
sunflower star
sand dollar
heart urchin
sea urchin

green urchin
purple urchin
brittlestar, basket star
basket star
brittlestar
brittlestar

x

x
x

x

x
x

x
x
x
x
x

x

x
x

x
x
x

x
x

x

x
x

x
x

x
x

x
x
x
x
x
x
x
x
x
x
x
x

x

x
x

x

x
x

x

x
x
x
x
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TABLE XI

CONTINUED

Sampling Months

Taxon Common Name MARCH FEBRUARY

sea cucumber x
sea cucumber x
sea cucumber x I

Holothuroidea
Mo@adia spp.
Cuewnar;a spp.
Urochordata turkicate

130
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the sea anemone Metridium spp. (2.5%), and Actiniidae (2.3%). The largest

catch of Pti20sarezs came from station 1.

Echinoderms ranked third in biomass (7.9%). Dominant echinoderms

were the sand dollar Eehinaraehnius  panna and sea cucumbers, Holothuroidea,

which contributed 3.7% and 3.3% of the total biomass, respectively. Eehin-

araeh.nius  parma was mainly taken at station 1.

PIPE DREDGE DATA: DISTRIBUTION - RELATIVE ABUNDANCE

Pipe dredge data collected on the Kodiak Shelf in June-July 1978 and

February 1979 to aid in the identification of fish and invertebrate stomach

contents will be included in the Final Report.

REPRODUCTIVE OBSERVATIONS

Reproductive data collected throughout this study will be presented

in the Final Report.

FOOD STUDIES

ParaZitkcJdas eamtsckatiea (king crab)

Izhut Bay

June 1978 (Tables XII, XIII; Fig. 1)

King crabs were collected for food analysis in Izhut Bay in June at

stations 7 and 8 of Area I. Twenty-two crabs were taken, of which, 55%’

were ovigerous females and 36% were newshell males greater than 100 mm in

length. Twenty of the crabs were feeding on a total of 18 taxa. The mean

percent fullness was 5.5 f 7.9%. King crab stomachs were dominated by

fishes; 55% by frequency of occurrence and 69% by weight. Arthropods,

echinoderms, and ruolluscs each accounted for less than 5% of the total

food weight.

Food examined from the intestines of Izhut Bay king crabs was similar

to food found in the stomachs.

July 1978 (Tables XIII, XIV; Fig. 1)

The 18 king crabs collected in July at Izhut Bay, Area 1, station 9,

were composed of ovigerous females (66.7%) and newshell males greater than

100mm in length (33.3%). All but one crab were feeding. Nine different

131



TABLE XII

STOMACH CONTENTS OF KING CRABS COLLECTED VIA TIUWLS IN IZHUT BAY
June 1978. Mean depth 184i6 meters

Number Examined: 22
Number Empty: 2
Percent Composition of Crab Classes: 1=9.1%; 2=54.5%; 6=36.4%
Mean Length: l15tll mm
Mean Weight: 1200t364 g
Mean Percent Fullness: 5*5*7.9%1

Number of Prey Taxa: 18

DOMINANT PREY

% Freq. % by % by
Phylum Species2 Occurrence~ Weight Volume

Chordata Pisces 55 68.6 77.4
(fishes)

Arthropoda Hippolytidae 5 3.2 2.0
(shrimp)

Decapoda 23 0.3 0.5

Echinodermata Ophiuroidea 5 6.3 3.2
(brittle star)

Mollusca Clinoeardiwn 14 1.4 0.9
ciliahun (cockle)

Unidentified plant material 32 14.0 10.8

Unidentified animal material 28 4.2 4.1

lBased on all stomachs examined
2Species or lowest level of identification
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INTESTINE CONTENTS OF
FROM THE

(N)

Intestine
Contents

TABLE XIII

KING CRABS (Paralithodes  camtsclzatiea)
KODIAK ISLAND REGION, 1978

= Number of Intestines

Percent Frequency of
Occurrence Based on

Intestines Total

Kiliuda Bay - 10-22 April, 1978
Empty (32)
Polychaeta (5)
flueulana fossa (5]
Decapoda (5)
Nucula tenuis (3)
Unidentified animal remains (3)
Pelecypoda (2)
Ophiuroidea (2)
Hydrozoa (1)
Foraminifera (1)
Maeoma sp. (1)
CZinocardiwn  nuttallii (1)
Serripes groenlandicus  (1)
Gastropoda (1)
Trochidae (1)
Poliniees SP. (1)
Ba2anus sp. (1)
Natantia (1)
Sediment (1)

Near Island Basin – 17 May, 1978 (SCUBA)
Plant (22)
Pelecypoda (20)
Foraminifera (12)
Unidentified animal remains (12)
Hydrozoa (11)
Ouenia fusiformis  (11)
Pectinariidae (10)
Stironggloeentrotis  sp. (10)
Macoma sp. (9)
Golden fiber (9)
Sand (9)
Polychaeta (8)
Gastropod (8)
BaZanus sp. (7)
Trochidae (7)

N = 1 7

29.4
29.4
29.4
17.6
17.6
11.8
11.8
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9
5.9

N = 3 5
62.9
57.1
34.3
34.3
31.4
31.4
28.6
28.6
25.7
25.7
25.7
22.9
22.9
20.0
20.0

N=49
65.3
10.2
10.2
10.2
6.1
6.1
4.1
4.1
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

N = 35
62.9
57.1
34.3
34.3
31.4
31.4
28.6
28.6
25.7
25.7
25.7
22.9
22.9
20.0
20.0
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TABLE XIII

cONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total

Contents with Food Intestines

protothaea  staminea (6)
Hiatella amtiea (5)
S&domus gigantea (3)
Crabs (3)
Echinodermata  (3)
C~ue;gera zygophora (2)
Amphipoda (2)
Decapoda (2)
Ophiuroidea (2)
Byssal thread (2)
Sabellariidae  (1)
Eteone SP. (1]
Serpulidae (1)
Polyplacophora (1)
yoZdia sp. (1)
ClinoeardZm SP. (I.)
Ser~ipes g~oenZand$cus  (1)
Lyonsia b~aeteata (1)
Pectinidae (1)
Cyclostremella  eoneo~dia (1)
Po14niees SF. (1)
Fusitriton oregonens{s (1)
Limpet (1)
Echinoidea (1)
D&uvphiodia  erate~odneti  (1)
Asteroidea (1)
Fabriciinae  (1)
Pisces (1)
Egg (1)
Unidentified material (1)

McLinn Island - 19 May, 1978 (SCUBA)
Plant (30)
Pectinariidae  (29)
Pelecypoda (29)
Strongyloeentiotus  SP. (28)
Foraminifera  (23)
Golden fiber (21)
Maeoma sp. (19)
Balanus sp. (16)

17.1
14*3
8.6
8.6
8.6
5.7
5.7
5.7
5.7
5.7
2.9
2.9
2.9
2.9
2.9
2.!?
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9

N = 49
61.2
59.2
59.2
57.1
46.9
42.9
38.8
32.7

17.1
14.3
8.6
8 . 6
8.6
5.7
5.7
5.7
5.7
5.7
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9

N = 4 9
61.2
59.2
59.2
57.1
46.9
42.9
38.8
32.7
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TABLE XIII

CONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total
Contents with Food Intestines

Tzvh%otropis eaneellata (15)
Hiatella aret{ca (14)
Trochidae (13)
Protothaea stiaminea  (12)
Crabs (10)
Ophiuroidea (10)
Sand (10)
Gastropoda (9)
Hydrozoa (8)
Amphipoda (8)
Polychaeta (6)
Unidentified animal remains (6)
G_uenia sp. (5)
Decapoda (5)
Tonieella Zin.eata (3)
Mya SP. (3)
Echinodermata (3)
Bryozoa (2)
Crustacea (2)
Pisces (2)
Charcoal ? (2)
Unidentified material (2)
Serpulidae (1)
Dexiospira sp. (1)
Mitre2Za  gould{ (1)
Axinopsida serrieat.u (1)
Clinoeardium  eiliatunz  (1)
Spisula polgnyma (1)
ModioZus sp. (I.)
Crepidula sp. (I)
Fusit~iton  o~egonensis (1)
Homalopoma sp. (1)
Polyplacophora  (1)
Co22ise12a sp. (1)
MopaZia sp. (1)
Crangonidae (1)
Ostracoda (1)
AtyZus SP. (1)

Echinoidea (1)
Wood (1)

30.6
28.6
26.5
24.5
20.4
20.4
20.4
18.4
16.3
16.3
12.2
12.2
10.2
10.2
6.1
6.1
6.1
4.1
4.1
4.1
4.1
4.1
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

30.6
28.6
26.5
24.5
20.4
20.4
20.4
18.4
16.3
16.3
12.2
12.2
10.2
10.2
6.1
6.1
6.1
4.1
4.1
4.1
4.1
4.1
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
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TABLE XIII

CONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total
Contents with Food Intestines

Feather (1)
Byssal thread (1)

Izhut Bay - 7-22 June, 1978
Unidentified material (7)
Pisces (5)
Sediment (3)
Pelecypoda (1)
Clinocarcfiwn eiliatum (1)
CZinoeardizun SP. (1)
Natantia (1)
Echinodermata  (1)
Plant (1)
Golden fiber (1)
Empty (1)

Kiliuda Bay - 7-22 June, 1978
Nueulana fo.ssa (29)
Decapoda (26)
BaZanus sp. (22)
Pelecypoda (20)
Polychaeta (19)
Maeoma sp. (16)
Axinopsida  serrieata (13)
Foraminifera (10)
iVueuZa tenuis (10)
Clinoeardium  eiliatum (10)
Gastropod (10)
Unidentified animal remains (10)
Turridae (7)
Plant (6)
CZinoea~diwn  sp. (4)
Trochidae (4)
Ophiuroidea  (4)
Golden fiber (4)
Modiolus modiolus (3)
Balanus crenatus (3)
Paguridae (3)
Grabs (3)
Hydrozoa (2)
Peisidice aspe~a (2)
Pectinariidae  (2)

2.0
2.0

N = 8
87.5
62.5
37.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5

N = 4 8
60.4
54.2
45.8
41.7
39.6
33.3
27.1
20.8
20.8
20.8
20.8
20.8
14.6
12.5
8.3
8.3
8.3
8.3
6.3
6.3
6.3
6.3
4.2
4.2
4.2

2.0
2.0

N=9

77.8
55.6
33.3
11.1
11.1
11.1
11.1
11.1
11.1
11.1
11.1

N = 5 0
58.0
52.0
44.0
40.0
38.0
32.0
26.0
20.0
20.0
20.0
20.0
20.0
14.0
12.0
8.0
8.0
8.0
8.0
6.0
6.0
6.0
6.0
4.0
4.0
4.0
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TABLE XIII

CONTINUED

Percent Frequency of

Intestine
Occurrence Based on

Intestines Total
Contents with Food Intestines

Limpet (2) 4.2 4.0
Unidentified material (2) 4.2 4.0
Sediment (2) 4.2 4.0
Empty (2) 4.0
Idanthy~sus  cmmatus (1) 2.1 2.0
Cistenides sp. (I) 2.1 2.0
Serripes groenlandieus (1) 2.1 2.0
Spisula polyngma  (1) 2.1 2.0
Pando~a sp. (I) 2.1 2.0
HiateZZa aretica (1) 2.1 2.0
PunetureZZa sp. (1) 2.1 2.0
Ratiea clausa (1) 2.1 2.0
Ectoprocta (1) 2.1 2.0
Chionoecetes bairdi (1) 2.1 2.0
Pisces (1) 2.1 2.0
Byssal thread (1) 2.1 2.0

Near Island Basin - 15 June, 1978 (SCUBA)
Sand (25)
Pelecypoda (21)
Plant (21)
BaZanus sp. (20)
Hydrozoa (19)
Golden fiber (16)
Protothaea  staminea {13)
Unidentified animal remains (13)
Pectinariidae (12)
Crabs (12)
St?ongyZoeent~otis  sp. (10)
O#enia fusiformis (8)
Maeoma sp. (6)
Mya sp. (6)
Amphipoda (5)
Clinocardium  sp. (4)
Gastropoda (4)
Pisces (3)
Foraminifera (2)
Polychaeta (2)
Saxidomus gigantea (2)
Axinopsida se~ticata (2)
Balanus erenatus (2)
Unidentified material (2)
Mprioc?zele heeri (1)

N = 3 1
80.6
67.7
67.7
64.5
61.3
51.6
41.9
41.9
38.7
37.7
32.3
25.8
19.4
19.4
16.1
12.9
12.9
9.7
6.5
6.5
6.5
6.5
6.5
6.5
3.2

N = 3 2
78.1
65.6
65.6
62.5
59.4
50.0
40.6
40.6
37.5
37.5
31.3
25.0
18.8
18.8
15.6
12.5
12.5
9.4
6.3
6.3
6.3
6.3
6.3
6.3
3.1
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TABLE XIII

CONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total

Contents with Food Intestines

Hiatella  mctiea (1)
Poliniees sp. (1)
Mopa2{a sp. (1)
BaZanus hesperius (1)
Eehhuws SIJ. (1)
Ophiuroidea  (1)
Byssal thread (1)
Empty (1)

Anton Larsen Bay #1 - 16 June, 1978
(SCUBA)

Plant (18)
Pelecypoda (15)
Sand (15)
BaZanus sp. (11)
Hydrozoa (9)
Owenia fusiformis  (8)
Pectinariidae (8)
Protothaea  staminea (7)
Golden fiber (7)
Maeoma SP. (6)
Balanus erenatus (6)
Unidentified animal remains (5)
Gastropoda (4)
Poliniees sp. (4)
Unidentified material (4)
Empty (4)
Polychaeta  (3)
Mytihs edulis (3)
Crabs (3)
Trochidae (2)
LititoPinu sitkana (2)
Decapoda (2)
Wood (2)
Foraminifera (1)
Lumb~ineris sp. (1)
Tellinidae (1)
Clirweardium sp. (1)
Axinopsida semieata (1)
Alvinia compacta (1)
Limpet (1)
Balanus lzespetius (1)
Balanus glan.dula (1)
Amphipoda (1)

3.2
3.2
3.2
3.2
3.2
3.2
3.2

N = 2 7
66.7
55.6
55.6
40.7
33.3
29.6
29.6
25.9
25.9
22.2
22.2
18.5
14.8
14.8
14.8

11.1
11.1
11.1
7.4
7.4
7.4
7.4
3.7
3.7
3.7
3.7
3.7
3.7
3.7
3.7
3.7
3.7

3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1

N=31
58.1
48.4
48.4
35.5
29.0
25.8
25.8
22.6
22.6
19.4
19.4
16.1
12.9
12.9
12.9
12.9
9.7
9.7
9.7
6.5
6.5
6.5
6.5
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
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TABLE XIII

CONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total
Contents with Food Intestines

Anton Larsen Bay #2 - 16 June, 1978
(SCUBA)

Plant (14)
Hydrozoa (11)
Balanus erenatus (11)
Hiatella arwtiea (5)
BaZanus sp. (5)
Pectinariidae (4)
Maeoma sp. (4)
Gastropoda (4)
Pelecypoda  (3)
Mytilus edulis (3)
Frotothaea  staminea (3]
Crabs (3)
Strongylocentrotus  sp. (2)
Unidentified animal material (2)
Sand (2)
Empty (2)
Foraminifera (1)
Polychaeta (1)
Nueulana fossa (1)
Axinupsida  serrieata (1)
Nueula tenuis (1)
Veneridae (1)
AZvinia eompacta (1)
Trochidae (1)
Paguridae (1)
Eehiuxus sp. (1)
Asteroidea (1)
Wood (1)
Unidentified remains (1)

Kodiak Shelf - 19 June - 9 July, 1978
Unidentified animal remains (127)
flueula ienuis (117)
Nueulana fossa (110)
Sediment (104)
Axinopsida serrieata (98)
Blue thread (63)
Foraminifera {50)
Gastropoda (47)

N = 1 9

73.7
57.9
57.9
26.3
26.3
21.1
21.1
21.1
15.8
15.8
15.8
15.8
10.5
10.5
10.5

5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3

N = 184
69.0
63.6
59.8
56.5
53.3
34.2
27.2
25.5

N=21

66.7
52.4
52.4
23.8
23.8
19.0
19.0
19.0
14.3
14.3
14.3
14.3
9.5
9.5
9.5
9.5
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8

N = 196
64.8
59.7
56.1
53.1
50.0
32.1
25.5
24.0
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TABLE XIII

CONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total

Contents with Food Intestines

Clinoecmd;um  eil{atum (45)
pando~a grandis (43)
Chionoeeetes bai~di (43)
Decapoda (42)
Pisces (40)
Polychaeta (27)
Echiuridae (26)
Ophiuridae (26)
Cueumaria SP. (26)
Cardiomya sp. (24)
Maeoma SP. (23)
Pelecypoda (23)
Plant (21)
cy2{e7zna alba (21)
pinrrixa oeeidental{s  (21)
Serwipes groenlandieus  (18)
Natantia (18)
Golden fiber (18)
Diamphiodia  eraterodmeta  (16)
Pandalidae (15)
Red thread (13)
Dentazium  SP. (12)
Amphipoda (12)
Empty (12)
C’istenides  SP. (10)
Amphiuridae (10)
Lyonsia braeteata (8)
Yo2dia SP. (7)
Ophiura sansi (7)
Myr$ocheze  ?zeeti (6)
Tmbon51Za SP. (6)
Clinoeardium  nuttallii (5)
~enia fusiformis  (4)
Turridae (4)
Naticidae (4)
Crustacea (4)
Echinoidea (4)
Echinodermata  (4)
Peeten sp. (3)
Clinocapdiwn  SP. (3)

24.5
23.4
23.4
22.8
21.7
14.7
14.1
14.1
14.1
13.0
1.2.5
12.5
11.4
11.4
11.4
9.8
9.8
9.8
8.7
8.2
7.1
6.5
6.5

5.4
5.4
4.3
3.8
3.8
3.3
3*3
2.7
2.2
2.2
2.2
2.2
2.2
2.2
1.6
1.6

23.0
21.9
21.9
21.4
20.4
13.8
13.3
13.3
13.3
12.2
11.7
11.7
10.7
10.7
10.7
9.2
9.2
9.2
8.2
7.7
6.6
6.1
6.1
6.1
5.1
5.1
4.0
3.6
3.6
3.1
3.1
2.6
2.0
2.0
2.0
2.0
2.0
2.0
1.5
1.5

140



TABLE XIII

CONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total
Contents with Food Intestines

Paguridae (3)
Hydrozoa (2)
Retusa sp. (2)
Spisula polgngma (2]
Lepidepec~em  coma-turn (2)
BaZanus sp. (2)
Pugetitia g~aeilis (2)
Bryozoa (2)
Strongyloeentiotis  sp. (2]
Feather (2)
Nematoda (1)
Pectinariidae (1)
Onuphidae (1)
CyeZoeardia sp. (1)
psephidia  lordi (I)
Cerithiopsis s p .  (1)
Alvinia sp. (1)

Poliniees sp. (1)
Bankia setacea (1)
Diastylis paraspinulosa  (1)
Green thread (1)

Izhut Bay - 9-12 July, 1978
Mud (8)
Pisces (6)
Pelecypoda (5)
Empty (5)
Nuculana fossa (4)
Polychaeta (3)
Gastropoda (2)
Crustacea (2)
Hydrozoa (1)
Axinopsida serrieata (1)
CZinoca~dium  eiliatum (1)
Clinoea~dium  sp. (1)
Maeoma sp. (1)
Plant (1)
Golden fiber (1)

1.6
1.1
1.1
1.1
1.1
1.1
1.1
1.1 “
1.1
1.1
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

N = 1 3
61.5
46.2
38.5

30.8
23.1
15.4
15.4
7.7
7.7
7.7
7.7
7.7
7.7
7.7

1.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

N = 1 8
44.4
33.3
27.8
27.8
22.2
16.7
11.1
11.1
5.6
5.6
5.6
5.6
5.6
5.6
5.6
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TABLE XIII

cONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total

Contents with Food Intestines

Kiliuda Bay - 9-21 July 1978
Nueulana jbssa (47)
Nueula tenu~s (30)
(X<noeardim e<liati (27)
Ax{nops$da  semicatu (26)
Macoma SP. (25)
BaZanus SP. (20)
Gastropod (16)
Decapoda (15)
(Xzionoeeetes  bazhdi (15)
Balanus erenalw (12)
Pectinariidae  (8)
Clinoeardim SP. (8)
Foraminifera  (7)
Polychaeta  (7)
Serripes gwenlandieus  (61
pectinidae (6)
Idanth.ymus a~matus (5)
Hiatella aretic?a (5)
TriehotPop{s  caneezzati  (5)
Turridae (4)
Unidentified animal remains (4)
Flabelligeridae (3)
Pelecypoda (3)
pando~a SP. (3)
ophiuroidea  (3)
Owen<a fus<formis (2)
StyZa~{oides  SP. (2)
E@oehaetoptie~us  mstam (2)
Yold{a SP. (2)
Mya SP. (2)
Nat.icidae (2)
Natiea e~ausa (2)
Oenopota SP. (2)

N = 6 9
68.1
43.5
39.1
37.6
36.2
29.0
23.2
21.7
21.7
17.4
11.6
11.6
10.1
10.1
8.7
8.7
7.2
7.2
7.2
5.7
5*7
4.3
4.3
4.3
4.3
2.9
2.9
2.9
2.9
2.9
2.9
2.9
2.9

Collbella SP. (2) 2.9
sti~ongyloeent~otius dxoebachiensis  (2) 2.9
Pisces (2) 2.9

Plant (2) 2.9

Sediment (2) 2.9

Empty (2)
Hydrozoa (1) 1.4

N=71
66.2
42.3
38.0
36.6
35.2
28.2
22.5
21.1
21.1
16.9
11.3
11.3
9.9
9.9
8.5
8.5
7.0
7.0
7.0
5.6
5.6
4.2
4.2
4.2
4.2
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
1.4
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TABLE XIII

CONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total
Contents with Food Intestines

Crweigera sp. (1)
Veneridae (1)
Saxidomus gigantiea  (1)
Clinoeardium  nuttallii (1)
Modiolus modiolus (1)
Trochidae (1)
Cylichna alba (1)
Buceinum sp. (1)
Twboni12a sp. (1)
BaZanus rost~atus (1)
Natantia (1)
Paguridae (1)
Oregonia graeilis (1)
Ophiura sam{ (1)
Eehinaraehnius  pama (1)
Eehiurus eehiurus (1)

Kiliuda Bay - 8-23 August 1978
Maeoma sp. (18)
Axinopsida  serricata (14)
Nueula tenuis (12)
Nueulana fossa (12)
Sediment (10)
Gastropod (8)
Animal material (8)
Polychaeta (7)
Clinocardiwn  e.iliatum (6)
YoZdia sp. (5)
Foraminifera (4)
Ba2anus sp. (4)
Golden fiber (4)
Empty (4)
Pelecypoda (3)
Natantia (3)
Pectinariidae (2)
Paguridae (2)
Chionoeeetes bairdi (z)
Plant (2)
Hydrozoa (1)
Nereis sp. (1)
Spiochaetopterus  eostam (1)
Spionidae (1)

1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

N = 4 0
45.0
35.0
30.0
30.0
25.0
20.0
20.0
17.5
15.0
12.5
10.0
10.0
10.0

7.5
7.5
5.0
5.0
5.0
5.0
2.5
2.5
2.5
2.5

1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
144
1.4
1.4
1.4
1.4
1.4
1.4
1.4

N = 4 4
40.9
31.8
27.3
27.3
22.7
18.2
18.2
15.9
13.6
11.3
9.1
9.1
9.1
6.8
6.8
6.8
4.5
4.5
4.5
4.5
2.3
2.3
2.3
2.3
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TABLE XIII

cONTINUED

Percent Frequency of
Occurrence Based on

Intestine Intestines Total

Contents with Food Intestines

Mz@oek@ze hee~ (1)
S@suL2 polzjnyma (1)
Cylichnidae (1)
Cumacea (1)
Crustacea (1)
O@.iura suns-i (1)
Strongyloeentrotis  droebaehiensis
Eehinaraehnius  parma (1)
Pisces (1)
Zos+e~a sp. (1)

Kiliuda Bay - 4-17 November 1978
Unidentified animal material (38)
Sediment (29)
Mamma sp. (23)
Ax~nops~da  se~tieah (20)
Pollutant (14)
Empty (14)
(Yrionoecetes bairdi (12)
Foraminifera (11)
Gastropoda (8)
Nueula twu?k (6)
Nticulana fossa (4)
Pisces (4)
Decapoda (3)
Plant (2)
Polychaeta (2)
Yoldia SP. (2)
Turbon;lla SP. (1)
Sabellidae (1)
Sp<oehaetopterus  SP. (1)
Polynoidae (1)
Serr{pes groazlandieus  (1)
Lyonsia braeteata  (1)
Trochidae (1)
Balanus rostratus (1)
Shrimp (1)
pandalus SP. (1)
Paguridae (1)
Echiuridae (1)

2.5
2.5
2.5
2.5
2.5

(1) H
2.5
2.5
2.5

N=49
77.6
59.2
46.9
40.8
28.6

24.5
22.4
16.3
12.2
8.2
8.2
6.1
4.1
4.1
4.1
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3

N=55
69.1
52.7
41.8
36.4
25.5
25.5
21.8
20.0
14.5
10.9
7.3
7.3
5.5
3.6
3.6
3.6
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
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TABLE XIV

STOMACH CONTENTS OF KING CRABS COLLECTED VIA Tl+MJLS IN IZHUT BAY
July 1978. Mean Depth 177 meters

Number Examined: 18
Number Empty: 1
Percent Composition of Crab Classes: 2=66.6%; 6=33.3%
Mean Length: l15ill mm
Mean Weight: 1217?257 g
Mean Percent Fullness: lo.3tlo.4%1
Number of Prey Taxa: 9

DOMINANT PREY

% Freq. % by % by
Phylum Species2 Occurrence Weight Volume

Chordata Pisces 78 92,8 92.2
(fishes)

Mollusca iUuculana  sp. 11 0.7 0.6
(clam)

Clinoeardium  spp. II 0.4 0.4
(cockle)

Ax{rzops&iu  SP. 6 0.4 0.2
(clam)

Unidentified plant material 28 4.2 4.1

lBased on all stomachs examined
2Species or lowest level of identification
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prey taxa were identified. The mean fullness was 10.3 f 10.4%. As in

June, the leading prey was fishes; 78% by frequency of occurrence and 92.8%

of the total food weight. Molluscan prey was only 1.5% of the total weight.

Food found in the intestine of Izhut Bay king crabs was similar to food

found in the stomachs.

Kiliuda Bay

April 1978 (Tables XIII, XV; Fig. 2)

Forty-nine king crabs collected in Kiliuda Bay in April came from

stations 576, 577, 578, 579, 580 and SHR. Only 16 (33%) of the crabs

collected contained food. Twenty different taxa were identified. The

mean fullness of the 49 stomachs was 1.9 t 8.1%. The crab class composi-

tion was mainly ovigerous  females (57.1%) and newshell  males greater than

100 mm in length (22.4%). No single prey dominated the stomach contents.

The bivalve molluscs Yuowlana sp., Cl{noea~dim spp. and Nucula tenu~s each

made up 2% or less of the total prey weight. Decapod crustaceans (crabs

and/or shrimps) were found in 8% of the crab examined but only accounted

for 3.2% of the weight. Fishes were found in 2% of the crabs and accounted

for 6.7% of the weight. Seventy percent of the food weight

animal material.

Food found in the intestines of Kiliuda Bay king crabs

to food found in the stomachs.

June 1978 (Tables XIII, XVI; Fig. 2)

was unidentified

was similar

Eighty-three king crabs collected in Kiliuda Bay in June were of mixed

composition i.e., 12% were ovigerous  females, 8.4% were newshell  males less

than 100 mm long, 3.6% were oldshell males less than 100 mm, 18.1% were new-

shell males greater than 100 mm, 55.4% were oldshell males greater than

100 mm, and 2.4% were very oldshell males greater than 100 mm. All king

crabs examined came from seven stations: 3, 4, 5, 576, 578, 579 and 580.

Most crabs examined were feeding (9.5%). A total of 44 different prey taxa

were identified. The mean fullness was 6.9 f 9.3%. Important prey, in

terms of percent of total prey weight , were pelecypod molluscs (clams),

specifically, Nueulana sp. (14.477)  and Mac?oma spp. (13.9%). Crustaceans

were dominated by barnacles, BaZanus spp., (32%) and decapods 6.3%). Fishes

also accounted fox 8.3% of che prey weight.
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STOMACH CONTENTS OF KING
April 1978.

Number Examined: 49
Number Empty: 33

TABLE XV

CRABS COLLECTED VIA TRAWLS IN KILIUDA BAY
Mean Depth 38.6t30.4 meters

Percent Composition of Crab Classes: 1=4.1%; 2=57.1%; 3=6.1%; 6= 22.4%;
7=2.0%; 8=8.2%

Mean Length: l18t30 nmI
Mean Weight: 1411tlo59 g
Mean Percent Fullness: 1.9f8.1%1

Number of Prey Taxa: 20

DOMINANT PREY

% Freq. % by % by
Phylum Species2 Occurrence Weight Volume

Mollusca Yueulana sp. 4 2.3 2.0
(clam)

CZinoeardiwn  SPP. 6 1.0 1.4
(cockle)

Nueula tenu{s 4 0.8 0.7
(clam)

Arthropoda Decapoda 8 3.2 1.4

Chordata Pisces 2 6.7 6.6
(fishes)

Unidentified animal material 14 70.7 77.6

Unidentified plant material 8 1.0 1.5

~Based on all stomachs examined
2Species or lowest level of identification

o
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TABLE XVI

STOMACH CONTENTS OF KING CRABS COLLECTED VIA
June 1978. Mean depth 46t25

Number Examined: 83
Number Empty: S

TRAWLS IN KILIUDA BAY
meters

Percent Composition of Crab Classes: 2=12.0%; 3=8.4%; 4=3.6%; 6=18.1%:
7=55.4%; 8=2.4%

Mean Length: 117*3S mm
Mean Weight: 1786?2377 g
Mean Percent Fullness: G.gfg.s%l

Number of Prey Taxa: 44

DOMINANT PREY

% Freq. % by z by
Phylum Species2 Occurrence Weight Volume

Mollusca Nueulana  Sp.
(clam)

Maeoma spp.
(clam)

Pelecypoda
(clams)

Nucula henu~c
(clam)

CZ.inoea~diwn  spp.
(cockle)

Anthropoda Balanus spp.3

(barnacle)

Decapoda

Chordata Pisces
(fishes)

Annelida Polychaeta
(segmented worms)

Unidentified animal material

Unidentified plant material

42

28

42

23

11

35

40

7

22

31

30

14.4

13.9

1.6

2.5

1.5

32.3

6.3

8.3

1.6

4.7

1.4

9.6

12.6

2.6

2.6

1.1

29.3

8.2

9.7

2.6

6.8

0.8

lBased on all stomachs examined
2Species or lowest level of identification

31ncludes some Bal!anuz ePenatuS
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Food found in the intestines of Kiliuda Bay king crabs was similar to

food found in the stomachs.

July 1978 (Tables XIII, XVII; Fig. 2)

Seventy-one king crabs were collected in Kiliuda Bay in July at

stations 1, 4, 6, 576, 578, 579, 580 and SHR. The crabs were mainly

ovigerous females (57.5%), oldshell males greater than 100 mm in carapace

length (18.3%), and newshell males greater than 100 mm (11.3%). All but

one crab contained food. T’ne mean percent fullness was 8.8 * 9.5%.

Sixty-five different taxa were identified as prey. The most important

prey items, in terms of percent of total food weight, were the Arthropoda.

Barnacles, mainly BaZanus erenatus, accounted for more than 50% of the food

weight. C?nhzoecetes bairdi occurred in 27% of the stomachs examined but

made up only 5.1% of the weight. Another important food group was the Pele-

cypoda (clams, cockles). The clams NueuZana spp. and Maeoma spp. accounted

for 15.8% and 11.1% of the weight, respectively. Nucu2a tenuis and C2ino-

eardium eiliatum contributed 4.8% and 2.5% of the weight, respectively.

Fishes composed 1.4% of the food weight.

Food from the intestines of these king crabs was similar to food found

in the stomachs.

August 1978 (Tables XIII, XVIII; Fig. 2)

Forty-four king crabs were collected for food analysis at stations 2,

4, 5, 579 and SHR. The crabs were mainly composed of newshell ~les

greater than 100 mm in length (43.2%), oldshell males greater than 100 mm

(25%), and ovigerous females (25%). Twelve of the crabs had empty sto-

machs. The mean percent fullness was 1.9 i 3.2%. Thirty different prey

taxa were identified. Prey was dominated by pelecypod molluscs, specifically,

Macoma sp. (48.3% of weight), Nueulana sp. (11.4%), and NueuZa tenuis (7.2%).

Decapods occurred in 11% of the stomachs but accounted for only 0.9% of the

weight. The sea urchin Strongglocentro-lws  droebachiensis  occurred in only

2% of the crabs but accounted for 15.2% of the weight.

Food found in the intestines of Kiliuda Bay king crabs was similar to

food found in the stomachs.
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STOMACH CONTENTS

Number Examined:
Number Empty: 1

TABLE XVII

OF KING CRABS COLLECTED V.L4 TRAWLS IN KILIUDA BAY
July 1978. Mean Depth 52+31 meters

71

Percent Composition of Crab Classes: 1=9.9%; 2=57.7%; 6=11.3X; 7=18.3%;
8=2.8%

Mean Length: l15f18 mu
Mean Weight: 1319f506 g
Mean Percent Fullness: 8.8 *9.5%1
Number of Prey Taxa: 65

DOMINANT PREY

% Freq. % by % by

Phylum Species2 Occurrence Weight Volume

Arthropoda Balantis e~enatus 20 37.8 33.9

(barnacles)

Ba~anuG spp. 27 10.2 8.5
(barnacles)

Balanus rostratus 14 2.6 2.4

(barnacles)

Ckionoeeetes bai~d{ 27 5.1 6.5
(snow crab)

Mollusca hlmulana spp. 63 15.8 12.0

(clams]

Maeoma spp. 38 11.1 12.0
(clams]

Nueu~a  tenu’t$s 39 4.8 5.4

(clam)

CZinocard-hm 31 2.5 3.3
e;liatum (cockle)

Chordata Pisces 8 1.4 1.8

(fishes)

lBased on all stomachs examined
2Species or lowest level of identification
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TABLE XVIII

STOMACH CONTENTS OF KING CRABS COLLECTED VU TRAWLS IN KILIUDA BAY
August 1978. Mean Depth 71+27 meters

Number Examined: 44
Number Empty: 12
Percent Composition of Crab Classes: 1=4.5%;  2=25%; 3=2.3%; 6=43.2%; 7=25%
Mean Length: 113+18 mm
Mean Weight: 1217*394 g
Mean Percent Fullness: 1.9f3.2%1
Number of Prey Taxa: 30

DOMINANT PREY

% Freq. % by % by
Phylum Species* Occurrence Weight Volume

Mollusca Maeoma sp. 41 48.3 40.1
(clam)

Nueulana sp. 23 11.4 8.4
(clam)

iheula tenuis 20 7.2 8.2
(clam)

Arthropoda Decapoda 11 0.9 1.2

pandalus sp. 2 2.4 2.6
(shrimp)

Echinodermata St?onggloeentrotus  2 15.2 18.0
droebachiensis

(sea urchin)

lBased on all stomachs examined
2Species or lowest level of identification
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November 1978 (Tables XIII, XIX; Fig. 2)

Fifty-five king crabs were collected for food analysis in Area I at

stations 7 and SHR. The crabs were mainly composed of juvenile females

(32.7%), ovigerous females (36.4%), and newshell males greater than

100 mm (18.2%). Forty-nine (89% of all crabs examined) contained food.

The mean percent fullness was 7.8 t 12.4%, and the total identified

food taxa was 28. Molluscs  and arthropods were the dominant foods.

Leading molluscs were the clams Macoma SP. (18.8% of the total weight) and

Axinopsida serricata (4.9%), and gastropod (0.5%). Arthropods were

dominated by Ch;onoeeeties bai~d; (3.4%) and Pandahs SP. (18.1%). Fishes

composed 5.7% of the prey weight.

Food found in the intestines of Kiliuda Bay king crabs was similar

to food found in the stomachs.

Near Island Basin

May 1978 (Tables XIII, XX; Fig. 3)

In early May 1978, large concentrations of king crabs were located in

Near Island Basin adjacent to the Kodiak city boat harbor. The crabs were

first sighted from a skiff as they congregated just below the exposed low

intertidal region. Portions of the crabs were uncovered. Subsequent SCUBA

diving revealed several hundred crabs in the low intertidal and shallow sub-

tidal regions. All crabs appeared to have new exoskeletons. King crabs

were observed feeding on green algae, polychaetous annelids, clams - @oto-

tihaea staminea, Mya ara.awia -, Balanus spp., Skrongglocentrotius

droebachiensis, and sea stars - Pycnopodia helianthoides and Evaetetias

t~osehelii. Small king crabs (15 mm in length) were found under rocks.

Diving was again accomplished at the Near Island Basin site in mid-

May . King crabs were congregated in the shallow sub-tidal region only.

A few crabs were observed feeding on the cockle Clinoeardiwn nuttaZlii.

Thirty-five crabs were randomly collected for stomach analysis. The crabs

were mainly immature males and females, although some mature individuals

of both sexes were taken.

All crabs taken in mid-MAy contained food. Thirty-seven prey taxa

were identified, and the mean percent fullness was 4.9 t 7.5%. Prey items

dominating the stomach weight were molluscs, specifically Maeoma spp.
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TABLE XIX

STOMACH CONTENTS OF KING CRABS COLLECTED VIA TRAWLS IN KILIUDA BAY
November 1978. Mean Depth 89.5f10.6 meters

Number Examined: 55
Number Empty: 6
Percent Composition of Crab Classes: 1=32.7%: 2=36.4%; 5=5.5%; 4=3.6%;

6=18.2%; 7=3.6%
Mean Length: 105114 mm
Mean Weight: 981t416 g
Mean Percent Fullness: 7.8f1204%l
Number of Prey Taxa: 28

DOMINANT PREY

% Freq. % by %’ by
Phylum Species2 Occurrence Weight Volume

Mollusca Maeoma sp 44 18.8 16.5
(clam)

Axinopsida 24 4.9 4.1
serrieata

(clam)

Gastropoda 13 0.5 0.6
(snail)

Arthropoda Ckionoeeetes bairdi 24 3.4 2.9
(snow crab)

Pandazus Sp. 4 18.1 18.6
(shrimp)

Chordata Pisces 7 5.7 5.5
(fishes)

Unidentified animal material 31 25.7 25.9

Unidentified plant material 47 14.4 12.8

Sediment 64 0.8 1.4

lBased on all stomachs examined
2Species or lowest level of identification
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TABLE XX

STOMACH CONTENTS OF KING CRABS COLLECTED VIA SCUBA IN NEAR ISLAND BASIN
May 1978. Mean Depth 5 meters

Number Examined: 35
Number Empty: O
Percent Composition of Crab Classes: 1=34.3%; 2=17.1%; 3=5.7%; 6=42.9%
Mean Length: 106t10 mm
Mean Weight: 958*315 g
Mean Percent Fullness: 4.9*7.5%
Number of Prey Taxa: 37

DOMINANT PREY

% Freq. % by % by
Phylum Speciesl Occurrence Weight Volume

Mollusca

Echinodermata

Annelida

Arthropods

Maeorna spp. 29
(clam)

Mya sp. 9
(clam)

Trochidae 14
(snails)

P~otiothaea  staninea 9
(clam)

Echinoidea 14
(urchins)

Asteroidea 3
(sea stars)

Owenia fusifomis 37
(tube-dwelling worm)

Pectinariidae 23
(tube-dwelling worm)

BaZanus spp. 23

17.4

2.5

< 0.1

< 0.1

16.8

7.0

< 0.1

< 0.1

0.8

18.8

2.4

0.2

0.1

14.7

7.0

0.7

0.4

5.0
(barnacles)

Unidentified animal material 57 42.1 31.1

Unidentified plant material 66 2.7 3.9

~Species or lowest level of identification
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(17.4%), and echinoderms, specifically sea urchins (16.8%). Other impor-

tant molluscs were the clams @a sp. (2.5%). P~otothaca staminea and

gastropod of the family Trochidae each accounted for ~ 0.1% of the total

food weight. Sea stars consisted of 72 of the total food weight. The

annelids, Owenia fusifomis and pectinarids, and barnacles, BaZanus spp.,

were frequently found among stomach contents although they contributed

little to the overall volume.

Intestines were not examined for food content.

June 1978 (Tables XI~I, XXI; Fig. 3)

The Near Island Basin site was revisited in mid-June. Crabs were

in the same location as in May, however, unlike the aggregative behavior

of crabs in May, individuals in June were mainly solitary. The crab class

composition was also the same as in May. Crabs were observed feeding on

Protothaea stiaminea. Dense clouds of mud in deeper water suggested that

crabs were actively feeding in the immediate vicinity. Thirty-two king

crabs were randomly collected for food analysis. All contained food.

Thirty prey taxa were identified and the mean percent stomach full-

ness was 7.6 t 7.6%. Barnacles were the most important prey contributing

33% of the food weight. Unidentified pelecypods (10.6%), Maeoma spp. (3.5%),

and PFotothaea staminea (0.3%), were the most important clams. Once again

annelid worms were dominated by Owwria fusifotis and pectinarids, the

latter worms were frequently taken but added little to the total prey

weight.

Food examined from the intestines of Near Island Basin king crabs

was similar to food found in their stomachs.

McLinn Island

May 1978 (Tables XIII, XXII; l?ig. 3)

Diving near McLinn Island in mid-May yielded 49 king crabs for stomach

analysis. Crabs were not widely dispersed, but were found in aggregates

of 4–8 crabs at a mean depth of 9 m. Most crabs were inactive at the time

of capture. Most were immature, newshell  crabs of both sexes (mean length

100 f 9mln). All crabs examined in the laboratory contained food (48 dif-

ferent prey taxa) with a mean percent fullness of 9.3 t 11.8%. Dominant
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TABLE XXI

STOMACH CONTENTS OF KING CRABS COLLECTED VIA SCUBA IN NEAR ISLAND BASIN
June 1978. Mean Depth 6 meters

Number Examined: 32
Number Empty: O
Percent Composition of Crab Classes: 1=21.9%; 2=12.5%; 3=12.5; 6=53.1%
Mean Length: 11O*17 mm
Mean Weight: 10721515 g
Mean Percent Fullness: 7.627.6%
Number of Prey Taxa: 30

DOMINANT PREY

% Freq. % by % by
Phylum Speciesl Occurrence Weight Volume

Mollusca Pelecypoda 44
(clams)

Mya sp. 19
(clam)

Maeoma sp. 31
(clam)

Protothaea  staminea 38
(clam)

Arthropoda Balanus spp.2 63
(barnacle)

Annelida Owenia fus;formis 50
(tube-dwelling worm)

Pectinariidae 28
(tube-dwelling worm)

Unidentified animal material 69

10.6

14.2

3.5

0.3

33.9

3.4

0.2

23.3

11.6

9.4

3.3

2.7

22.2

4.4

1.6

20.3

Sediment 66 0.5 4.3

lSpecies or lowest level of identification

21ncludes BaZanus cpenatus
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TABLE XXII

STOMACH CONTENTS OF KING CRABS COLLECTED V1l-1 SCUBA IN NEAR McLINN ISLAND
May 1978. Mean Depth 9 meters

Number Examined: 49
Number Empty: O
Percent Composition of Crab Classes: 1=42.9%; 2=22.4%; 3=18.4% 6=16.3%
Mean Length: loot9 mm
Mean Weight: 758?183 g
Mean Percent Fullness: 9.3~11.8%
Number of Prey Taxa: 48

DOMINANT PREY

% Freq. % by % by
Phylum Speciesl Occurrence Weight Volume

Mollusca

Arthropoda

Unidentified

Unidentified

Unidentified

Pelecypoda 49
(clams)

TPieh.otFop{s 29
cancellata

(snail)

Hiatiella  aret{ea 43
(clam)

Maeoma sp. 41
(clam)

fiotothaca  staminea 18
(clam)

Decapoda 40

Ba’Zanus spp.2 27
(barnacles)

animal material 82

plant material 69

material 51

30.3

8.5

5.1

1.5

0.9

2.7

1.5

16.8

3.3

16.1

31.4

6.5

4.2

1.3

0.8

1.5

1.4

16.6

3.9

16.7

lSpecies  or lowest level of identification

2Tncludes Balanus crenatus
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prey items were molluscs and crustaceans. Unidentified clams were the

main molluscs taken and contributed 30% of the weight. Important clams

that were identified were H<atieZZa amb;ea (5.1%), Maeoma spp. (1.5%), and

P~otot?zaca staininea (0.9%). The snail Ttichot~op$s caneellata contributed

8.5% by weight. Unidentified decapods  (2.7%) and BaZanus spp. (3.3%)

were the most important crustaceans.

Food examined from the intestines of McLinn Island king crabs was

similar to food found in their stomachs.

An attempt was made to locate king crabs via SCUBA in the shallows

of Kalsin and Womans Bay in mid-May. No crabs were found although they

were reported one week earlier by ADF&G divers.

The McLinn Island site was revisited in mid-June and no crabs were

found.

Food examined from the intestines of McLinn Island crabs was similar

to food found in their stomachs.

Anton Larsen Bay - Site #1

June 1978 (Tables X111, XXIII; Fig. 3)

Two sites were examined by SCUBA in Anton Larsen Bay to obtain king

crabs. One collection (site #1) was made across the bay from the boat

ramp. The dive began on a steep slope at 19 m. Ascending up the slope

toward shore it was apparent that barnacles had recently been removed

from the rocky substrate. King crabs were observed at 5 m depth as single

individuals or groups of 2-4. All were actively feeding. Thirty-one crabs

were collected, of which 9.4% were ovigerous females and 81.3% were old-

shell males. Only four of the crabs examined in the laboratory did not

contain food. The mean percent fullness of all crabs examined was 4.4 t

5.2%. Stomach contents were dominated by BaZanus spp. Barnacles made up

56.2% of the stomach weight. Molluscs,  specifically Maeoma spp. (4.0%),

gastropod (1.5%), Protiotihaea  staminea (0.5%), and Clinoeardiun spp. (0.8%)

were also important. Hydroids were frequently taken (52%) but yielded

only 0.2% of the volume.

Food examined from the intestines of Anton Larsen Bay site #1 king

crabs was similar to food found in their stomachs.
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TABLE XXTII

STOMACH CONTENTS OF KING CRABS COLLECTED VIA SCUBA AT ANTON
Site #1. June 1978. Mean Depth 5 meters

Number Examined: 31
Number Empty: 4

LARSEN BAY

Percent Composition of Crab Classes: 1=6.3%; 2=9.4%; 6=3.1%: Y=81.3%
Mean Length: l18t13 mm
Mean Weight: 1356?465 g
Mean Percent Fullness: b.A~s.z%l
Number of Prey Taxa: 21

DOMINANT PREY

% Freq. % by Z by
Phylum Species2 Occurrence Weight Volume

Arthropoda BaZanus spp. 39
(barnacles)

Balanus erenatus 13
(barnacle)

Mollusca Maeoma spp. 16
(clam)

Gastropod 10
(snail)

Protot?zaea stominea 10
(clam)

CZirwemd{um S~P. 3
(cockle)

Cnidaria Hydrozoa 52
(hydroid)

Annelida Owenia fusiformis 16
(tube-dwelling worm)

Unidentified plant material 71

41.5

14.7

4.0

1.5

0.5

0.8

0.2

0.2

15.7

31.5

9.9

5.3

2.1

0.4

1.0

0.9

0.6

19.4

Unidentified animal material 32 4.5 6.4

Sediment 32 < 0.1 0.6

lBased on all stomachs examined
2Species or lowest level of identification
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Anton Larsen Bay - Site #Z

June 1978 (Table XIII, XXIV; Fig. 3)

The second collection of king crabs in Anton Larsen Bay was in a rocky,

kelp-covered region approximately 1.8 km west of the boat ramp. A few crabs

were observed feeding on barnacles. Approximately 12 large and very old-

shell male king crabs were found dead and decaying in this region. Twenty-

one crabs were collected at an average depth of 9 m; 40% were ovigerous

females and 50% were oldshell males of mixed maturity. All crabs examined

in the laboratory, except one, contained food. Food was similar to that

found in the crabs at site #1. Barnacles, mainly Balanuz erenatus,  accounted

for 77% of the total prey weight. Major molluscs consisted of unidentified

clams (1.8%), Frotiothaea  starm%a (1.7%), Hiate21a awtiea (0.3%), and

Macoma spp. (1.1%). Hydroids were found in 76% of the crabs examined, but

accounted for only 0.2% of the weight.

Food examined from the intestines of king crabs from Anton Larsen Bay

site #2 was similar to food found in their stomachs.

Kodiak Shelf

June-July 1978 (Tables XIII, XXV, XXVI; Fig. 5)

The June-July cruise on the Kodiak Shelf yielded 196 king crabs from

nine stations. One hundred and eighty-seven crabs (95%) had food in their

stomachs. The crabs were mainly composed of ovigerous females (42.9%) and

newshell males greater than 100 mm in carapace length (42.3%). The mean

percent fullness was 9.1 f 10%. Although station 14 had the highest mean

percent stomach fullness, 21.4 * 18.2%, only four crabs were collected and

examined. Crabs of stations 13 and 9 also had high stomach fullnesses,

16.2 k 26.7% and 13.5 t 9.1%, respectively. King crabs from station 9 had

the highest diversity of prey taxa (63) and the highest diversity of prey

taxa within a single crab (25). The fullest king crab stomach was 78.1%

full; a 112 mm ovigerous  female from station 13. This crab was feeding on

C?zionoeceties bairdi and fish.

Eighty-six different prey taxa were identified from crabs taken at all

stations. Dominant prey belonged to three phyla: Mollusca,  Arthropoda and

Chordata. Clams were the most important molluscs. The clams Nucu2ana spp.
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STOMACH CONTENTS OF KING
Site #2.

Number Examined: 21
Number Empty: 1

TABLE XXIV

CRABS COLLECTED Vl14 SCUBA AT ANTON LARSEN BAY
June 1978. Mean Depth 9 meters

Percent Composition of Crab Classes: 1=10%; 2=40%; 7=50%
Mean Length: 121t20 mm
Mean Weight: 1380f791 g
Mean Percent Fullness: 11.3*14.2%1
Number of Prey Taxa: 30

DOMINANT PREY

% Freq. % by % by
Phylum Species2 Occurrence] Weight Volume

Arthropoda Balanus c~enatus 48 71.6 66.5
(barnacles)

BaZanus spp. 33 5.7 5.6
(barnacles)

Mollusca Pelecypoda 38 1.8 2.0
(clams)

Prokothaca  s’taminea  24 1.5 1.7
(clam)

Hiatella aretiea 33 0.3 0.7
(clam)

Maeoma spp. 14 1.1 0.9
(clam)

Cnidaria Hydrozoa 76 0.2 0.8

Unidentified plant material 71 4.2 5.1

lBased on all stomachs examined
2Specfes or lowest level of identification
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TABLE XXV

STOMACH CONTENTS OF KING CRABS COLLECTED
June-July 1978. Mean Depth

Number Examined: 196
Number Empty: 9

VIA TRAWLS ON THE KODIAK SHELF
l18f44 meters

Percent Composition of Crab Classes: 1=5.6%; 2=42.9%; 3=2%; 6=42.3%;
7=6.1%; 8=1%

Mean Length: 119518 mm
Mean Weight: 13791669 g
Mean Percent Fullness: 9*lflo~l
Number of Prey Taxa: 86

DOMINANT PREY

% Freq. Z by Z by
Phylum Speciesz Occurrence Weight Volume

Mollusca Nueulana spp. 57 22.5 20.2
(clams)

Nueula tawis 56 8.4 7.1
(clam)

Pando~a grandis 20 2.7 2.2
(clam)

Clinocardium  S~P. 2 6 < 0.1 0.7
(cockle)

Archropoda Decapoda 27 6.0 6.4

Ch{onaecetes  bai~di 26 4.4 4.4
(snow crab)

pinnixa oceidentalis II 9.4 9.7
(pea crab)

Chordata Pisces 29 19.6 20.7
(fishes)

Unidentified animal material 60 10.4 10.3

lBased on all stomachs examined
2Species or lowest level of identification
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Station Name
~ Depth, m
Number examined
Number empty
% crab composition

ZA Fulness
Prey taxa
Dominant prey-% wt.

Station Name
Depth, m

Number examined
Number empty
% Crab composition

~L Fullness
Prey taxa
Dominant prey–% wt.

Station Name
~ Depth, m
Number examined
Number empty
% Crab composition
FZ Fullness
Prey taxa
Dominant prey-% wt.

TABLE KXVI
STATION DATA AND STOMACH CONTENTS OF KINC CRABS COLLECTED VIA

THAh’LS ON THE KODIAK SHELF

1

68
7
0

2=100%

5.6t7.1%
15
Unid. Animal-21.4
(lr,hiura sars<-21,3
Paguridae-2.2

10
126
16
1

2=37%; 6=44Z; J=6Z;
8=12%
8.3flo.6%
33

Pisces-40.33

Unid. animal-20.l

Nucu2ana  fossa-13.4
NueuZa tenuis-4.8

Echiuridae-2.l

Axinopsida
serricata-1.0

14
176

4
0

2=25%; 6=75%
21.4t18.2%

Pisces-55.6
Decapoda–4.  3
Unid. plant-4.2
Nueu lam fossa-4. 1
Chionoeeetes
bairdi-3.l

June-July 1978

7
55
33
6

1=18;% 2=39%; 3=3%;
6=39%
4.5*5.8Z
21
Decapoda-37.  1
Nucu La tenuis-21.  2
Iwcuhrlc fosscZ-19.5

Axinopsida
sePPieatG-3 .4

11

117
16
1

1=6%; 2=44%; 3=6%;
6=31%; 7=12%
6.8i60%
14

Unid. animal-46.9

Pisces-30.O

Decapoda-4. 3
?ara li thodes
ez~tsehatiea-3.8

Azinopsida
serricata-<0.  1

8
73
40
0

1=5%; 2=45%; 3=5%;
6=35%; 7=10%
5.3?6.5%
26
Pisces-32.2
Nueula  tcnuis–14. 6
Ilueu Lana fossa-9.  3

Decapoda-8. 1
l’oklia sp. -6.9

Macomc spp. -l. 7
C2inocardiun sp. -0.2
Axinopsida
serrieata-<0.  1

12

135

28
,J.

1=4%; 2=36%; 6=53%;
7=7%
11.7*6.8%
27

Pinnixa
occideztalis-47. 3

Pisces-23. O

Unid. animal-17.7
Decapoda-3. 2

Macoma spp. -1.4

Axinopsida
serricata-O.4

9
140
44
0

1=2%; 2=43%; 6=50%;
7=4%
13.5t9.1%
63

h341m SPP.-61.4
Nueul.a tenuis-13.9
Pandora grm2dis-9.O
Unid. animal- 3.8
Chionoecetes
bairdi -3.4

Axinopsida serrieata-O.5

13
173

8
0

2=37%; 6=50%; 7=12.5%

16.7i26.7%
10
Pisces-46.9

Cnionoece tes
bairdi-31.O

Unid. Plant-1?. 3
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and Nucula tenuis made up 22.5% and 8.4% of the weight, respectively, and

were important prey at stations 7, 8, 9 and 10. Important arthropods were

unidentified decapods (6.0%), Clz{ono@cetes bai~di (4.4%), and the pea crab

Pinnixa oeeidentalis (9.4%). The decapods were important prey at stations

7, 8, 11, 12 and 14. Chionoecetes bai~di was important prey at stations 9,

13 and 14, and Pinnixa oeeidentalis  was important at station 12. Fishes

accounted for 19.6% of the weight and were found in 29% of the crabs.

Fishes were important prey at stations 8, 10, 11, 12, 13 and 14. Unidenti-

fied animal material made up 10.4%.

Food found in king crab intestines were similar to food found in their

stomachs.

C7zionoeeetes bai~di (snow crab) and Panda& borealis (pink shrimp)

Feeding data on snow crabs and the pink shrimps will appear in the

Final Report.

Pycnopodia  he.lianthoides  (sunflower sea star)

Izhut Bay

May , June, August & November 1978 (Table XXVII)

In four months of sampling for sunflower sea stars, 199 were examined

for food and 148 (74%) contained food. The sea stars were sampled at a

variety of stations. Molluscs dominated the stomach contents in all months.

The snails Oenopota sp. and So~arie~~a sp. were consistently taken as

food . Dominant clams included Nueulana fossa, Pseplzidia 2ordi and Spisu2a

polynyma.

Pgenopodia examined in May and June by SCUBA in shallow bays adjacent

to the city of Kodiak, were observed feeding on the cockle CZinoeardiwn

nuttallii, the clams Mya arenaria, P~otothaea staminea, and Saxidomus

gigantea, and barnacles.

Gadus mae~oeephalus  (Pacific cod)

Kodiak Shelf (Table XXVII; Fig. 5)

Pacific cod stomachs examined from the June–July 1978 cruise were dominated

by crustaceans. Ninety-six percent of all cod examined were feeding, and 41
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TABLE XXVII

STOMACH CONTENTS OF ADDITIONAL SELECTED SPECIES
FROM THE KODIAK ISLAND REGION, 1978

(N) = Number of Stomachs

Percent Frequency of
Occurrence Based on

Stomachs Total
Stomach Contents W/ food Stomachs

PYCNOPODIA  HELIANTHOIDES (sunflower sea star)

Pyenopodia helianthoides
Izhut Bay - 4-19 my 19J8

Oenopota sp. (snail) (34}
Soza?iezZa sp. (snail) (23)
NueuZana fossa (Fossa nut clam) (15)
Empty (14)
Psephidia  Zo~di (Lord’s dwarf venus) (12)
SpisuZa poZynyma (surf clam) (9)
BaZanus spp. (barnacle) (9)
MitYezza gouZdi (snail) (6)
C7zionoecetes  bairdi (snow crab) (6)
CZinocardium ciZiatum (Iceland cockle) (5)
Nat’Zca ezausa (moon shell) (4)
Amphipoda (sand flea) (3)
Crangonidae (gray shrimp) (3)
Parastichopus  sp. (sea cucumber) (3)
Serripes g~oenZandieus  (Greenland cockle) (3)
Polychaeta (segmented worm) (2)
Maeoma sp. (bivalve) (2)
Mya priapus (bivalve) (2)
Mya sp. (bivalve) (2)
MuseuZus diseors (discord musculus) (2)
NueuZa tenuis (soft nut clam) (2)
pando~a sp. (bivalve) (2)
NueezZa Zamezzosa (frilled dogwinkle) (2)
Gastropoda (snail) (2)
Cancer SP. (crab) (2)
Pagzuws sp. (hermit crab) (2)
EZassochiws  tenuimanus (hermit crab) (2)
SiZiqua sp. (razor clam) (1)
TeZZ-2na nucuZoides  (Salmon Tellin) (1)
Tellinidae (bivalve) (1)
Maeoma Zipara (bivalve) (1)
Maeoma moesta (doleful macoma) (1)
Pando~a grandis (bivalve) (1)
Muscuzus Sp. (bivalve) (1)
Tlzyasira fzezuosa (flexuose cleft clam) (1)

N = 9 1

37.4
25.3
16.5

13.2
9.0
9.0
6.6
6.6
5.5
4.4
3.3
3.3
3.3
3.3
2.2
2.2
2.2
2*2
2.2
2.2
2.2
2*2
2.2
2.2
2.2
2.2
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1

N = 105

32.4
21.9
14.3
13.3
11.4
8.6
8.6
5.7
5.7
4.8
3.8
2.9
2.9
2.9
2.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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TABLE XXVII

CONTINUED

Percent Frequency of
Occurrence Based on

Stomachs Total

Stomach Contents w/food Stomachs

CZinoeadiwn SP. (cockle) (1)
Lioeyma sp. (bivalve) (1)
Mya truneata (soft shell clam) (1)
Pelecypoda (bivalves) (1)
Adnete eout?zouy~ (common northern admete) (1)
Suavo6&ZZZia SP. (snail) (1)
Buceinum pZeet??uJ’n (Plectrumbuccinum) (1)
Pagurus ochotens;s (hermit crab) (1)
Bazanus rost~atus (barnacle) (1)
Oregon&z graciZ;s (decorator crab) (1)
Bankia setaeea (shipworm) (1)
Sand (1)

Pyenopodia  heZ{antihoides
Izhut Bay - 8-25 June 1978

Empty (29)
So2arieZZa SP. (snail) (4)
Eehina~aehnius  puma (sand dollar) (3)
WeumcwZa sp. (sea cucumber) (2)
Oenopota sp. (snail) (2)
SpisuZa poZynyma (surf clam) (2)
Maeoma SP. (bivalve) (2)
psepkidia Zordi (Lord’s dwarf venus) (2)
S{Z@a 5P. (razor clam) (1)
Pandma SP. (bivalve) (1)
Afiefe eout?zouyi (common northern admete) (1)
iVatiea eZausa (moon shell) (1)
Scyphozoa  (jellyfish) (1)
Pleuronectidae  (flatfishes) (1)
Fish (1)

Pycnopodia  heZiantho;des
Izhut Bay - 8-23 August 1978

Bazanus SP. (barnacle) (4)
Pseplridia Zo~d~ (Lord’s dwarf venus) (3)
SpisuZa poZyngma (surf clam) (3)
Mya sp. (bivalve) (3)
SoZar;eZZa SP. (snail) (3)
Oenopota sp. (snail) (3)
Pagurus sp, (hermit crab) (3)
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l.l
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1

N = 1 5

26.7
20.0
13.3
13.3
13.3
13.3
13.3
6.7
6.7
6.7
6.7
6.7
6.7
6.7

N = 12

33.3
25.0
25.0
25.0
25.0
25.0
25.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

N = 4 4

65.9
9.1
6.8
4.5
4.5
4.5
4.5
4.5
2.3
2.3
2.3
2.3
2.3
2.3
2.3

N = 1 4

28.6
21.4
21.4
21.4
21.4
21.4
21.4



TABLE XXVII

CONTINUED

Percent Frequency of
Occurrence Based on

Stomachs Total
Stomach Contents w/food Stomachs

Ctenophora (comb jelly) (3)
Empty (2)
Polychaeta  (segmented worm) (1)
Maeoma sp. (bivalve) (1)
MUSCUZUS sp. (bivalve) (1)
PoZiniees sp. (moon shell) (1)

Pyenopod{a  hel{antho;des
Izhut Bay - 4-17 November 1978

Oenopo*a sp. (snail) (17)
SoZarieZZa sp. (snail) (17)
NueuZana fossa (fossa nut clam) (11)
Psephidla  Zordi (Lord’s dwarf venus) (7)
Empty (6)
SpisuZa poZynyma (surf clam) (3)
GZycymeris subobsoZeta (west coast buttersweet) (3)
NatZea eZausa (moon shell) (3)
Chionoeeetes bairdi (snow crab) (3)
Cnidaria (jellyfish, sea anemones, corals) (2)
CyZieh.na sp. (snail) (2)
Maeoma sp. (bivalve) (2)
Polychaeta (segmented worm) (1)
Cistenides sp. (polychaeta  worm) (1)
CycZoeardia sp. (bivalve) (1)
Lyonsia sp. (bivalve) (1)
Veneridae (bivalves) (1)
MitreZZa sp. (snail) (1)
Naticidae (snails) (1)
Turritellidae (snails) (1)
Turridae (snails) (1)
BaZanus sp. (barnacle) (1)
C’rangon sp. (gray shrimp) (1)
(2zneer sp. (crab) (1)
Pugettia graeiZis (kelp crab) (1)
Pagurus sp. (hermit crab) (1)
Pagurus oehotensis (hermit crab) (1)
Echinodermata (sea star) (1)
Triehodon triehodon (Pacific swordfish) (1)
Fish (1)

25.0

8.3
8.3
8.3
8.3

N=30

56.7
56.7
36.7
23.3

10.0
10.0
10.0
10.0
6.7
6.7
6.7
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3

21.4
14.3
7.1
7.1
7.1
7.1

N=36

47.2
47.2
30.6
19.4
16.7
8.3
8.3
8.3
8.3
5.6
5.6
5.6
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
2.8
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TABLE XXVII

CONTINUED

Percent Frequency of
Occurrence Based on

stomachs Total
Stomach Contents wffood Stomachs

GADUSMACROCEPHALUS (Pacific cod)

Gadus mae~oeepkalus
Kodiak Shelf - 19 June-9 July 1978

Ghionoeeetes ba{~di (snow crab) (61)
pandaZus bo~eaZis (pink shrimp) (51)
Euphausiacea (krill) (45)
Fishes (35)
Crangonidae (gray shrimp) (27)
Pinnixa oeeidentaZis (pea crab) (19)
The~agra ehaZcogmnma  (Pacific cod) (19)
octopus Sp. (11)
Ai-runodgtes lzexapte??us  (Pacific sand lance) (11)
Lumpenus sagitta (Pacific snake prickleback)  (10)
Polychaeta (segmented worm) (9)
Empty (8)
Pelecypoda (bivalves) (6)
Hyas Zy~atus (lyre crab) (5)
Zoarcidae (eelpouts) (4)
Unidentified material (4)
SpisuZapoZynyma (surf dam) (3)
pa.raZithodes  camksehatiea  (red king crab) (3)
Crabs (3)
Pleuronectidae (flatfishes) (3)
Aphwodita sp. (polychaeta worm) (2)
Nematoda (round worms) (2)
itlueutana ~ossa (fossa nut clam) (2)
Gastropoda (snail) (2)
Hippolytidae (shrimp) (2)
Pagzaws sp. (hermit crab) (2)
EZassoelzims gizzi (hermit crab) (2)
Pand2zZopsis dispm (side-stripe shrimp) (2)
HippogZossoides  eZassodon (flathead sole) (2)
TeZZina nueuZoides (salmon tellin) (1)
Serripes g~oenZandieus (Greenland cockle) (1)
Shrimp (1)
Paguridae (hermit crabs) (1)
lllassoehim~  tenuimanus (hermit crab) (1)
Pagurus kennerZyi (hermit crab) (1)
Bazanus sp. (barnacle) (1)
Ophiuroidea (brittle stars) (1)
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N = 182

33.5
28.0
24.7
19.2
14.8
14.4
14.4
6.0
6.0
5.5
4.9

3.3
2.7
2.2
2.2
1.6
1.6
1.6
1.6
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

N = 190

32.1
26.8
23.7
18.4
14.2
10.0
10.0
5.8
5.8
5.3
4.7
4.2
3.2
2.8
2 . 1
2.1
1.6
1.6
1.6
1.6
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5



TABLE XXVII

CONTINUED

Percent Frequency of
Occurrence Based on

Stomachs Total
Stomach Contents W/ food Stomachs

Dasyeottus setige~ (spinyhead sculpin) (1)
Cottidae (sculpins) (1)
Trieh.odon triclzodon  (Pacific sandfish) (1)
LumpeneZla  Zongirostris (longsnout  prickleback) (1)
Lyconeetes aZeutensis (dwarf wrymouth) (1)
Rock (1)

Gadus maeroeephalus
Izhut Bay - 11-14 my 1978

Panda2us boreaZis (pink shrimp) (15)
Fishes (4)
C%ionoeeetes bairdi (snow crab) (3)
.EZassoel-rhws giZZi (hermit crab) (1)
Empty (1)

Gadus macroeephalus
Kiliuda Bay - 8-23 August 1978

Panda2us boy~aZis (pink shrimp) (20)
Pandalus hypsinotus-

HEMILEPIDOTUS JORDANI

HemiZepidotus  ~omlani

(coon-stripe shrimp) (4)

(Yellow Irish lord)

Portlock Bank - 21-24 March 1978

Clionoeeetes bairdi (snow crab) (19)
Pagurus oehotensis (hermit crab) (8)
Polychaeta (segmented worm) (6)
Fishes (6)
Shrimps (5)
Amphipoda (sand flea) (4)
octopus Sp . (3)
Empty (3)
Crangonidae (gray shrimp) (2)
CyZielvza sp. (snail) (1)
Gastropoda (snail) (1)
Neptunea sp. (Snail) (1)
Pelecypoda (bivalve) (1)
Hermit crab (1)

0.5
0.5
0.5
0.5
0.5
0.5

N = 1 7

88.2
23.5
17.6
5.9

N = 2 0

100.0
20.0

N=36

52.8
22.2
16.7
16.7
13.9
11.1
8.3

5.6
2.8
2.8
2.8
2.8
2.8

0.5
0.5
0.5
0.5
0.5
0.5

N = 18

83.3
22.2
16.7
5.6
5.6

N = 2 0

100.0
20.0

N=39

48.7
20.5
15.4
15.4
12.8
10.3
7.7 f
7 . 7
5.1
2.6
2.6
2.6
2.6
2.6
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TABLE XXVII

CONTINUED

Percent Frequency Of
Occurrence Based on

Stomachs Total

Stomach Contents w/food stomachs

pczralithodes  ecantsckafiea  (red king crab) (1)
Ophiuroidea (brittle star) (1)
Lyeodes bzwipes (shortfin eelpout) (1)
Cyclopteridae  (1)

Hemilepidotus  ~ordani
Kodiak Shelf - 19 June-9 July 1978

Polychaeta (segmented worms) (37)
Empty (37)
PZnn-ixa oeeidental;s (pea crab) (30)
(%-ionoeeetes  bai~di (snow crab) (20)
Euphausiacea (krill) (18)
Unidentified material (15)
PandaZus bowaZZs (pink shrimp) (14)
Fishes (14)
Pagurws aZaxtieus (hermit crab) (12)
EZassoehirws  tenu;manus (hermit crab) (11)
Paguridae (hermit crab) (7)
Unidentified pelecypods (7)
yoZdia myaZis (comb Yoldia) (6)
Hyas Zyratus (lyre crab) (6)
Ophiuroidea (brittle stars) (6)
Gastropoda (snail) (5)
Eeh.iurus eelz;zu’w  (me fat innkeeper)
Lumpenus sagitta (Pacific snake prickleback) (4)
Maeoma moesta (doleful macoma) (3)
Amphipoda (sand flea) (3)
octopus Sp. (2)
Uwgonia ~ae~Z;s (decorator crab) (2)
Labidoehirus  spZendeseens  (hermit crab) (2)
Crabs (2)
Pectinidae (scallop) (1)
iVueuZana  fossa (fossa nut clam) (1)
Bfuec’han pZeetm (Plectrum  Buccinum) (1)
Crangonidae  (gray shrimp) (1)
Shrimp (1)
Canee~ sp. (crab) (1)
Lyeodes brevipes (shOrtfin eelpout) (1)
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2.8
2.8
2.8
2.8

N = 152

24.3

19.7
13.2
11.8
9.9
9.2
9.2
7.9
7.2
4.6
4.6
3.9
3.9
3.9
3.3
3*3
2.6
2.0
2.0
1.3
1.3
1.3
1.3
0.7
0.7
0.7
0.7
0.7
0.7
0.7

2.6
2.6
2.6
2.6

N = 189

19.6
16.9
15.9
10.6
9.5
7.9
7.4
7.4
6.3
5.8
4.6
3.7
3.2
3.2
3.2
2.6
2.6
2.1
1.6
1.6
1.1
1.1
1.1
1.1
0.5
0.5
0.5
0.5
0.5
0.5
0.5



TABLE XXVII

CONTINUED

Percent Frequency of
Occurrence Based on

Stomachs Total
Stomach Contents w/food Stomachs

MYOXOCEPHALUS spp. (Sculpins)

Myoxoeqhabs spp.
Kodiak Shelf - 19 June-9 July 1978

Fishes (26)
Empty (25)
Panda@ boreaz;s (pink shrimp) (9)
Lgeodes bwwipes (shortfin eelpout) (5)
octopus Sp. (3)
Crangonidae (gray shrimp) (3)
C7rionoeeetes bairdi (snow crab) (3)
Hyas Zyratus (lyre crab) (3)
MazZotus  viZ_ZOStis (capelin) (3)
Lwripenus sagitta (Pacific snake prickleback) (3)
Pelecypoda (bivalves) (2)
Eehina~aehnius  pamna (sand dollar) (2)
Pleuronectidae  (flatfishes)  (2)
Cottidae (sculpins) (2)
NueuZana fossa (fossa nut clam) (1)
PandaZopsLs dispar (side-stripe shrimp (1)
Shrimp (1)
Unidentified material (1)
!l’heragra eha~eogxmnna  (walleye pollock) (1)

L?&oxoeepkazus Spp.
Izhut Bay - 4-19 my 1978

PandaZus .boreazis (pink shrimp) (10)
G’7rZonoeeetes bairdi (snow crab) (6)
Empty (4)
Fishes (2)
Nueu_Zana fossa (fossa nut clam) (1)
Lzonpenus sagitta (Pacific snake prickleback) (1)

lUPPOGLOSSOIDES  ELASSODON (Flathead sole)

HippogZossoides etassodon
Kodiak Shelf - 19 June-19 July 1978

PandaZus horeaz;s (pink shrimp) (46)
Empty (38)
Euphausiacea  (krill) (21)
Chionoeeetes bahdi (snow crab) (13)

N = 47

55.3

19.1
10.6
6.4
6.4
6.4
6.4
6.4
6.4
4.3
4.3
4.3
4.3
2.1
2.1
2.1
2.1
2.1

N = 15

66.7
40.0

13.3
6.7
6.7

N = 118

39.0

17.8
11.0

N = 7 2

36.1
34.7
12.5
6.9
4.2
4.2
4.2
4.2
4.2
4.2
2.8
2.8
2.8
2.8
1.4
1.4
1.4
1.4
1.4

N = 1 9

52.6
31.6
21.1
10.5
5.3
5.3

N = 156

29.5
24.4
13.5
8.3
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TABLE XXVII

cONTINUED

Percent Frequency of
Occurrence Based on

Stomachs Total

Stomach Contents w/food stomachs

Maeoma moesta (doleful macoma) (10)
Op?iiu.ra sars$ (brittle star) (9)
Ophiuridae (brittle star) (6)
Unidentified material (5)
Shrimps (4)
Tube-dwelling polychaetes (3)
Pelecypoda (bivalves) (3)
Clinoeardim d2iatwr,(Iceland  cockle) (3)
Actiniidae (sea anemone) (3)
Pagzzrus aZeutieus (hermit crab) (3)
Polychaeta (segmented worm) (2)
iVueuZana fossa (fossa nut clam) (2)
Crangonidae (gray shrimp) (2)
Pinnotheridae (pea crabs) (2)
Sand (2)
yoldia seissurata (bivalve) (1)
Cardiidae (bivalves) (1)
Axinopsida sermhata (silky Axinopsis) (1)
Gastropoda (1)
pteropoda (1)
Isopoda (1)
Labidoehhus splendeseens (hermit crab) (1)
Spisulapolynyma (surf clam) (1)
Lyeodes lnwvipes (shortfin eelpout) (1)
G7?upea harengus paZZas; (Pacific herring) (1)

LEPIDOPSETTA  BILINEATA (Rock sole)

Lepidopse_tta  bilineata
Izhut Bay - 4-19 my 1978

Polychaeta (segmented worm) (12)
Empty (7)
Algae (2)
PandaZus boreaZis (pink shrimp) (1)
Shrimps (1)

Lepidopsetta  b;Zineata
Kodiak Shelf - 19 June-9 July 1978

yoZdia myaZ;s (comb Yoldia) (29)
Polychaeta (segmented worm) (27)

172

8.5
7.6
5.1
4.2
3.4
2.5
2.5
2.5
2.5
2.5
1.7
1.7
1.7
1.7
1.7
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

N = 1 6

75.0

12.5
6.3
6.3

N = 8 4

34.5
32.1

6.4
5.8
3.8
3.2
2.6
1.9
1.9
1.9
1.9
1.9
1.3
1.3
1.3
1.3
1.3
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6

N = 2 3

52.2
30.4
8.7
4.3
4.3

N = 9 4

30.9
28.7



TABLE XXVII

CONTINUED

Percent Frequency of
Occurrence Based on

Stomachs Total
Stomach Contents w/food Stomachs

Ophiuridae (brittle stars) (16)
Cumwia sp. (sea cucumber) (11)
Eehinaraehnius parma (sand dollar) (11)
Empty (10)
Tell{na n.ueuZoides  (salmon tellin) (8)
Sp~suZa poZynzjma  (surf clam) (7)
Amphipoda (sand flea (7)
Cancer sp. (crab) (6)
CZinoeardium  eaZiforniense  (bivalve) (6)
Z(yas Zyratus (lyre crab) (6)
Pelecypoda (bivalves) (5)
Fishes (5)
SipuncuIida (peanut worm) (4)
NueuZana fossa (fossa nut clam) (4)
Cistinides sp. (polychaeta  worm) (4)
clzZamys rubida (Hind’s scallop) (4)
Chionoecetes bairdi (snow crab) (4)
T~avisia forbesii (polychaeta worm) (3)
Crangonidae (gray shrimp) (3)
Shrimps (3)
Strongyzoeentrotus  sp. (sea urchin) (3)
Amodytes hexaptierus (Pacific sand lance) (3)
Unidentified material (3)
bopeantussium aZaskense (scallop) (2)
Maeoma moesta (doleful Macoma) (2)
Cardiidae (bivalves) (2)
Museuzus Sp. (bivalve) (1)
Laqueus eaZifornianus (lamp shell) (1)
BaZanus SP. (barnacle) (1)
EZassochirus  _L@nuimanus (hermit crab) (1)
.EZassoe?zirws gizz; (hermit crab) (1)
Oregonia graeizis (decorator crab) (1)
Ctenodiscus etispatus (mud star) (1)
Oplziura sarsi (brittle star) (1)
Stichaeidae (pricklebacks)  (1)
GoZfingia vuzgaris (peanut worm) (1)
Diamphiodia e~aterodheta (brittle star) (1)
Ophiopenia disacantha (brittle star) (1)
Serripes groenZandieus (Greenland cockle) (1)
SpisuZa poZynyma (surf clam) (1)
Maldanidae (bambo worm) (1)

19.0
13.1
13.1

9.5
8.3
8.3
7.1
7.1
7.1
6.0
6.0
4.8
4.8
4.8
4.8
4.8
3.6
3.6
3.6
3.6
3.6
3.6
2.4
2.4
2.4
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2
1.2

17.0
11.7
11.7
10.6
8.5
7.4
7.4
6.4
6.4
6.4
5.3
5.3
4.3
4.3
4.3
4.3
4*3
3.2
3.2
3.2
3.2
3.2
3.2
2.1
2.1
2.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
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TABLE XXVII

CONTINUED

Percent Frequency of
Occurrence Based on

Stomachs Total
Stomach Contents wjfood Stomachs

ATHERESTHES  STOMIAS (arrowtooth flounder)

Atheresthes  stom;as
Kodiak Shelf - 19 June-9 July 1978

Empty (9)
T-eragpa chaleeg~ma  (walleye pollock) (5)
Avrnodytes hexaptierus (Pacific sand lance) (2)
Fish (1)
Unidentified material (1)

PLEUROGRAMVUS MONOPTERIGIUS (atka mackerel)

Pleuxogpanrnus  monoptedgius
Kodiak Shelf - 19 June-9 July 1978

Amnodytes ?zexaptepus (Pacific sand lance) (17)
Euphausiacea  (krill) (6)
Gastropoda (1)

AflAP.L0POM4  F17VBRIA (sablefish)

Anaplopoma  f~mb~{a
Kodiak Shelf - 19 June-9 July 1978

Ari-unodytes h.exap$epus (Pacific sand lance) (31)
Euphausiacea  (krill) (2)

THERAGRA CHALCOGRAMWA (walleye pollock)

172epagra  ehaleogpma
Kiliuda Bay - 8-23 August 1978

PandaZus bopealis (pink shrimp) (20)
Pamdalus hypsinotus (coon-stripe shrimp) (4)

N = 9

55.6
22.2
11.1
11.1

N = 2 0

85.0
30.0
5.0

N=31

100.0
6.5

N = 2 0

100.0
20.0

N = 1 8

50.0
27.8
11.1
5.6
5.6

N = 2 0

85.0
30.0
5.0

N = 3 1

100.0
6.5

N = 2 0

100 ● o
20.0
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prey taxa were identified. The most frequent species were Chion,oeeetes

bairdi (32.1%), PandaZus boreal{s (26.8%), Euphausiacea (23.7%), fishes

(18.4%), crangonid  shrimps (14.2%), the pea crab Pinnixa oceidentalis

(10%), and walleye pollock Th.e~agra  ehaleogmnuna (10%).. All cod came from

stations 1, 3, 4, 5, 6, 9, 10, 11, 13, 22 and 44. The highest frequency of

C. bairdi in cod stomachs came from stations 4, 9 and 11. Panda2us borealis,

as a food item, was mainly taken at stations 11 and 13.

Izhut Bay (Table XXVII; Fig. 1)

A total of 18 Pacific cod were examined in mid-May 1978. Seventeen

fish contained food; only four taxa were present. The most frequently

occurring prey was PandaZus  borealis (83.3%). Unidentified fishes (22.2%)

and (Xzionoeeetes bairdi (16.7%) were less frequently found. Cod were

taken from stations 2 and 3.

Kiliuda Bay (Table XXVII; Fig. 2)

Twenty Pacific cod were examined during the August 1978 sampling.

Stomach contents contained only two taxa. All were feeding on Pandalus

boreaZis and four were feeding on P. ?igpsinotus.  All 20 fish came from

station 5.

Th.e~ag~a ehaZeogranzna (walleye pollock)

Kiliuda Bay (Table XXVII; Fig. 2)

Pandalid shrimps were the food of walleye pollock from Kiliuda Bay

in August 1978. Pandhlus bo~eaZis was found in all 20 fish examined and

P. h~psinotus was only found in four stomachs. All pollock were examined

from station 5.

HemiZepidotus ~ordani (yellow Irish lord)

Portlock Bank (Table XXVII; Fig. 4)

Thirty-nine yellow Irish lord were examined during the March 1978

cruise. A total of 17 prey taxa were found in 36 feeding fish. Leading

prey, in terms of frequency of occurrence, were Chionoeeetes bai~di

(48.7%), the hermit crab Paguxws oeh.otensis (20.5%), shrimps (12.8%), and
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amphipods (10.3%). Polychaeteous annelids and fishes occurred in 15.4% of

the fish. Yellow Irish lord were examined from stations 1, 2, and 5.

Kodiak Shelf (Table XXVII; Fig. 5)

Yellow Irish lord examined from the June-July cruise was dominated

by polychaetes (19.6% frequency occurrence), Pinnixa oeeidental{s (15.9%),

and Ch.ionoeeetas  bairdi (10.6%). Thirty different prey taxa were found

in 152 feeding fish. All fish came from stations 3, 4, 5, 6, 9, 10, 11,

12, 13, 22, and 44. The highest frequency of polychaetes in yellow Irish

lords came from station 4 and 44. Pinnixa was mainly taken at station 12.

Myoxoc@aZus spp. (sculpins)

Kodiak Shelf (Table XXVII; Fig. 5)

Sculpins examined (72) on the June-July 1978 cruise contained 19 dif-

ferent prey taxa. Only 47 (65%) contained food. Dominant food items were

unidentified fishes (36.1%) and PandaZus boreaZis (12.5%). Sculpins came

from station 1, 3, 5, 6, 8, 10, 11, and 22.

Izhut Bay (Table XXVII; Fig. 1)

Sculpins examined (19) in May 1978 mainly contained PanduZus boreaZis

(52.6%) and Chionoeeetes  bairdi (31.6%). Sculpins were examined for food

contents from stations 2 and 3.

HippogZossoides eZassodon (flathead sole)

Kodiak Shelf (Table XtVII; Fig. 5)

One hundred and fifty-six flathead sole stomachs were examined during

June-July 1978. A total of 118 (76%) were feeding. Although 28 prey were

identified, the only dominant food items were PandaZus horeazis (29.5%)

and Euphausiacea (13.5%). Flathead  sole came from nine stations: 3, 4, 5,

6, 9, 11, 13, 14, and 44. Pink shrimp dominated the prey at stations 11,

13, and 14.
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Lepidopsetta  bilineata (rock sole)

Kodiak Shelf (Table XXVII; Fig. 5)

Rock sole examined in June-July 1978 contained a wide variety of

prey items. Eighty-four percent were feeding. Forty-two different

prey taxa were identified. Leading prey, in terms of frequency of

occurrence, were the clam YoZdia myaZi.s (30.9%), Polychaeta  (28.7%),

brittle stars, Ophiuridae (17%), sea cucumbers, Cueum~a sp. (11.7%),

and the sand dollar, Eehinaraehnius parma (11.7%). Rock sole examined

came from stations 1, 2, 3, 6, 22, and 44. Among the three stations

where YoZdia was taken as food , stations 2 and 3 were most important.

Atheresthes s~omias (arrowtooth flounder)

Kodiak Shelf (Table XXVII; Fig. 5)

Only nine out of the 18 arrowtooth flounders examined during June-

July 1978 contained food. Dominant prey were Th.e~ag~a eh.uZeogrma

(27.8%) and the sand lance ihmodytes hexatperus (11.1%). Flounders came

from stations 1 and 3.

PZeurogxvnmus monopterigius (Atka mackerel)

Kodiak Shelf (Table XXVII; Fig. 5)

All Atka mackerel examined (20) during June-July 1978 came from

station 1. The fish contained mainly Arunodytes hexapterus (85%). However,

Euphausiacea was taken to a limited degree (30%).

AnapZopoma  fimbria (sablefish)

Kodiak Shelf (Table XXVII; Fig, 5)

Sablefish examined (31) during June-July 1978 came from station 2.

All were intensively feeding on Amnodytes ?zexaptems.  Only 6.5% were

feeding on Euphausiacea.
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VII. DISCUSSION

TRAWL DATA: DISTRIBUTION-BIOMASS

Since crustaceans, specifically commercially-important species,

dominated the epifaunal  biomass, the following discussion is limited

to those species i.e., Pa~aZitihodes eamtischatiiea, Chionoeeetes  bai~di,

and pandalus borealis. A limited discussion for the other epifaunal

species included in the results of this annual report will be deferred

to the Final Report. Data obtained from February and March 1979 cruises

will also be included in the Final Report.

Izhut and Kiliuda Bays

pmalithodes camtsehat<ca  (king crab)

A necessary prerequisite for the management of Alaska’s king

crab fishery is knowledge of the crabs’ distribution, abundance, and

behavior. King crabs follow yearly migration patterns between deep and

shallow waters. Most authors agree that king crabs migrate to shallow

waters to spawn during March, April, and May (Marukawa, 1933; Rumyantsev,

1945; Vingradov, 1945; Wallace et al., 1949; Bright et al., 1960; powell,

1964) . The inshore areas of Kodiak Island provide a suitable environment

where molting, breeding and feeding activities take place (Wallace et al.,

1949; Powell and Nickerson, 1965; Gray and Powell, 1966; Kingsbury and

James, 1971; Kingsbury eti al., 1974; Feder and Jewett,  1977, present report).

After breeding, king crabs gradually migrate to deeper water. King crabs

are known to breed in the offshore ocean environment (McMullen, 1967).

Based on data collected in the present study, Izhut Bay apparently is

not an important area for king crabs (see Tables II-VII). The king crab

biomass here never exceeded 5.4% of the total invertebrate biomass. The

only appreciable quantities came from Area 1, at the entrance to the bay,

at stations 7, 8, and 9 in June and July (Fig. 1).

Unlike Izhut Bay, Kiliuda Bay yielded king crabs from a variety of

stations. Evidence of the spring migration of crabs into shallow water

was seen in April and June when the crab biomass was highest. Crabs in

April were only found in Areas III and IV, Shearwater Bay and Santa Flavia

Bay, respectively. The July, August, and November king crab biomass was

178



much lower than April and June, but still not as low as the king crab

biomass in Izhut Bay in June or July. Crabs found in Kiliuda Bay in

June through November came from Areas I and IV. The fact that adult

crabs were present through early winter suggests the presence of a

resident population in Kiliuda Bay.

Benthic trawling has been conducted in two other Kodiak Island Bays,

Alitak and Ugak Bay (Feder and Jewett, 1977). The king crab biomass

from Alitak Bay in June, July, August 1976, and March 1977 was 12.9%,

26.6%, 26.9%, and 68% respectively. These data reflect an influx of

adult crabs in March to spawn, and unlike Kiliuda Bay, by June most

crabs had migrated from the bay. Changes in the king crab biomasses

from Ugak Bay are not as explainable. During the June, July, August,

and March sampling the percent of the invertebrate biomass that was

king crabs was 17%, 44.3%, 46.7%, and 30.1% respectively (Feder and

Jewett, 1977). King crabs in Ugak Bay were mainly juveniles.

Ch.ionoeeetes  bairdi (snow crab)

Snow crabs inhabit the entire Kodiak Shelf to a depth of over 400

meters with greatest concentrations found below 130 meters (ADF&G, 1976;

Donaldson, 1977). Adult snow crabs move into the shallower portions

of their habitat in early spring to spawn (Bright, 1967; AEIDC, 1974;

ADF&G, 1976). Exact depths and site preferences for spawning in Kodiak

are not known; however, 50-130 meters depths are used south of the Alaska

Peninsula (AEIDC, 1974). Snow crabs typically move into deeper water

in the fall. Except for spawning migrations , which are less extensive

than king crab migrations, snow crabs (Ckionoeeetes  spp.) appear to remain

in a given location (Watson, 1969).

Data collected during the present study (see Tables II-VII) indicate

that snow crabs in Izhut Bay were mainly located in Area I, outer Izhut

Bay, although the largest catch for April was made at station 554 in Area

111. Area II did not contain any appreciable quantity of crabs in any

sampling period. June sampling yielded the largest catch of snow crabs (78.8%

of the biomass) and April yielded the lowest catch (3.7%).
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Snow crabs in Kiliuda Bay were also found primarily in the outer

portion of the bay, Areas I and IV. Both Izhut and Kiliuda Bays, as well

as Alitak and Ugak Bays, are producers of snow crabs in commercial quan-

tities (ADF&G, unpub. reports; Feder and Jewett, 1977). Furthermore,

commercial snow crab gear was prevalent in the outer portions of Izhut

and Kiliuda Bays in February 1979.

Pandalus bo~ealis (pink shrimp)

Adult pink shrimps inhabit water depths from the intertidal region

to beyond the continental shelf (AEIDC, 1974). They appear to concentrate

in specific areas around Kodiak , especially in bays and submarine gullies,

such as Sitkalidak, Marmot and Afognak Bays, Horse’s Head and Marmot Gullies,

the Kiliuda Trough and the northeast section of the Shelikof Strait (ADF&G,

1976; Ronholt et aZ., 1978). During 1975-76 shrimp biomass was estimated at

5500-9500 metric tons in the Kiliuda trough area (ADF&G, 1976).

Pink shrimps were important to the invertebrate biomass in Izhut and

Kiliuda Bay as well as Alitak and Ugak Bays (Feder and Jewett, 1977). The

largest catches in Izhut Bay came from small bays in May, July, and August

i.e., station 526 and 527 of Area 11 and station 557 of Area III. Pink

shrimps were not present in Izhut Bay in April, June, and November sampling.

Ivanov (1969) reported that pink shrimps move into shallow bays and around

islands to spawn in August and September.

In Kiliuda Bay, high biomasses were noted in August and November at

stations SHR and 5 of Area I.

Portlock Bank

The only commercial species in any abundance found adjacent to Portlock

Bank stations was the snow crab, C’lrio?weeetes  bairdi. Although it was a

dominant species it still made up less than 25% of the total invertebrate

biomass, and was mainly found at two stations. Large numbers of snow

crabs and/or king crabs were seldom associated with the organisms that

were common to stations near Portlock  Bank i.e. , sea stars, urchins!  and

large snails. Nevertheless, Portlock Bank is considered an important off-

shore shallow area for king crab (McMullen, 1967) and snow crab (ADF&G, 1976).
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It is not surprising that pink shrimps were absent from these stations,

since, as previously noted, pink shrimps mainly concentrate in bays and

submarine gullies (ADF&G, 1976; Ronholt et aZ., 1978).

Kodiak Shelf

Paralithodes  camtsehatiea  (king crab)

Two of the three stations where most king crabs were present were

located off Alitak Bay at the south end of the island (Fig. 5). The compo-

sition of king crabs in outer Alitak Bay during June 17-22 1976 (Feder and

Jewett, 1977) was similar to the king crab composition found at stations 7

and 8 of the present study in June-July, i.e., mainly ovigerous females.

Alitak Bay has a past history as a king crab mating ground (Kingsbury and

James, 1971; Feder and Jewett, 1977), and has been a major producer of

commercial-sized crabs in the Kodiak Island area since 1953 (Gray and Powell,

1966) . Outer Alitak Bay was also the site of king crab distribution, abun-

dance, and composition studies conducted by the Alaska Department of Fish

and Game during the summer months of 1962 and 1970 (Gray and Powell, 1966;

Kingsbury et aZ., 1974).

Station 9, located in an ADF&G statistical region, sometimes known as

the “Horse’s Head”, was another station where large numbers of adult king ‘

crabs were taken. The “Horse’s Head” annually supports one of the largest

concentrations of legal size king crabs (145 mm carapace length) (ADF&G,

unpub. reports).

Chionoeeetes bai~di (snow crab)

Snow crab biomass was high in June–July at stations 7, located in outer

Alitak Bay, and 13 and 14 located off Izhut Bay of Afognak Island (Fig. 5).

Alaska Department of Fish and Game crab population index studies of Kodiak

Island, show moderate catches of snow crabs in the vicinity of Alitak Bay

(Donaldson, 1977). The area off Izhut Bay was not sampled during the above

index studies, and so relative abundance data are not available to compare

with findings of the present study. Snow crab data from stations 13 and 14

are parallel with snow crab data from our Izhut Bay sampling.
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Pandb2us bowal;s (pink shrimp)

The seven stations where pink shrimps were caught were nearshore

stations (stations 7, 8, 10, 11, 13, and 14) with the exception of

station 5, located in the outer Sitkalidak gully (Fig. 5). The largest

concentration came from station 13 in outer Izhut Bay. At this station

flathead sole and Pacific cod were intensively feeding on pink shrimps

(see section on Food Studies for appropriate fish species).

FOOD STUDIES

poalithodes camtseh.atiea  (king crab)

Year-round food habits of the Alaska king crab are difficult to assess

due to the migratory nature of the crab. For this reason, it is essential

to know the general areas where the greatest concentrations of crabs can be

expected at particular months of the year, and it is at these areas that

the crabs should be sampled seasonally for their food contents.

Feeding takes place throughout the year in the Bering Sea and Okhotsk

Sea, except during the molting-mating periods when feeding ceases or is at

a minimum (Kun and Mikulich,  1954; Kulichkova,  1955; and Cunningham, 1969).

Kulichkova (1955) demonstrated that the duration of fasting before and after

these periods does not extend beyond a few weeks. King crabs that were

examined for food in April in Kiliuda Bay were all newshell  crabs that had

recently undergone ecdysis. Feeding activity of the latter crabs was

minimal, and only 16 out of 49 (33%) crabs contained food. Stomach data and

SCUBA observations indicate that feeding resumes at shallow depths before

deep-water migration and continues throughout the year.

The chief prey items of king crabs in shallow Kodiak regions were bar-

nacles and soft-shelled clams. Kulichkova (1955), who examined king crabs

within a commercial king crab fishing region in the Okhotsk Sea, found that

recently molted crabs mainly fed on the young of the clam Tellina lufea

while hardshell crabs fed on the clam Si2;qua media. He also noted that the

chief food of recently molted king crabs taken from a depth of 16 m con-

sisted of barnacles. He suggests that crabs need to replace the calcium

carbonate lost during molting and that young clams and barnacles of shallow

waters represent an abundant resource to fulfill this need. Feeding data in

the present study indicate that barnacles are a prey item throughout the
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year, but are only an important component of the diet in the spring and

summer months.

Although barnacles are seldom prey for king crabs in the fall and

winter months, Feder et CZZ. (1978a) report intensive feeding on barnacles

in November 1977 in lower Cook Inlet. All crabs examined had barnacles

in their stomachs, and 60% were feeding exclusively on barnacles. The

volcanic eruption of SK. Augustine Island, lower Cook Inlet in February

1976 provided a new benthic substrate, pumice, suitable for barnacle

settlement. Prior to the eruption, much of the surrounding area was com-

posed of unconsolidated sediments unsuitable for barnacle settlement.

Settlement was ultimately followed by the appearance of various species

of crabs, and the subsequent predation by these crabs on the barnacles.

Little is known about the effect of petroleum hydrocarbons on bar-

nacles. The hydrocarbon content of goose barnacles (Lepas faseicuzaris)

living on tarballs has been compared with the hydrocarbon content of the

tarballs (Morris, 1973). While there is some contamination of the bar-

nacles, there is no evidence of gross pollution and the analyses suggested

that oil hydrocarbons are assimilated and then discharged, unmetabolized,

quite rapidly.

Bivalve molluscs, principally clams , were the dominant food of king

crabs from Kiliuda Bay and the Kodiak Continental Shelf (fishes were the

dominant food in Izhut Bay). Molluscs dominate the food of king crabs in

many northern waters. Feniuk (1945), Kulichkova  (1955), and Takeuchi

(1959, 1967) analyzed the feeding of king crabs in the Okhotsk Sea near

the western shore of Kamchatka, and found pelecypods and gastropod to

dominate the diet. The works of McLaughlin and Hebard (1959), Cunningham

(1969), Tarverdieva (1976) and Feder and Jewett (1978 and in press), carried

out in the southern Bering Sea, also showed pelecypods and gastropod as

important king crab food items. The most common molluscs  fed upon by king

crabs from most regions are protobranch clams, i.e. NueuZana, NueuZa and

YoZdia, and snails of the family Trochidae. Other important clam prey are

representatives of the families Tellinidae  and Cardiidae.

There is no evidence to show that king crabs are scavengers (Cunningham,

1969) . However, data from the present study suggest that scavenging can be

an important dietary stratagem, although predation is the major method for
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acquiring food. King crab stomachs examined in Izhut Bay and the Kodiak

continental shelf in June and July were dominated by fishes. During both

sampling months in Izhut Bay active feeding by large numbers of sooty

shearwaters, black-legged kittiwakes and Steller sea lions was observed

from the sampling vessel. The shearwaters and kittiwakes were feeding

on the schooling fishes, capelin and Pacific sand lance (Pers. Comm.

Gerald Sanger, USF&WS), and it is probable that the sea lions were also

feeding on these fishes. Kulichlova  (1955) reported that king crabs

from the west coast of South Sakhalin contained herring at 13.4% of the

total stomach fullness. He reports that the fish were not alive when

taken from the sea bed. Fishes were found in 10% of all Bering Sea king

crabs examined by Cunningham (1969). Feniuk (1945) also found fishes

(2% frequency of occurrence) among stomach contents of hard-shelled king

crabs off the west Kamchatkan shelf. In the cases where fishes are taken,

it probably represents a prey of opportunity with high energy value. It is

probable that schooling fishes that are heavily preyed upon at the surface

are falling to the benthos after being injured or regurgitated by the preda-

tors. These fishes in turn are being taken in a scavenging manner by king

crabs. Live fishes, especially schooling fishes, are doubtfully taken by

the relatively lethargic king crabs.

Some food species of king crabs are area specific. King crabs examined

from the Kodiak Shelf in June-July 1978 came from nine widely separated

stations (Fig. 4). Although the foods from crabs examined at these stations

were mainly pelecypods (Table XXV), distinct differences could be detected

in the dominant prey items taken between stations (Table XXVI). Clams were

only important, in terms of total weight, at stations 7, 8, 9, and 10. Im-

portant prey at other stations were fishes at stations 8, 10, 11, 12, 137

and 14, the pea crab Pinnixa oeeidentalis at station 12; the brittle star

Ophiura sarw{ at station 1; and the snow crab Clrionoeeetes bai~di at station 8.

Other regional differences in king crab food have been reported.

Cunningham (1969) determined that echinoderms (Opk~z@a sctrsi,  the basket star

Go~gonoeephalus sp., StFongyloeentrotus  sp., and Echinaraehnius SP.) were the

most important food (based on total food weight) of S.E. Bering Sea crabs.

Molluscs  (37%) and crustaceans (10%) were next in importance. Feder and

Jewett (1978 and in press) found molluscs as the most frequently consumed
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group (87.1%) among S.E. Bering Sea king crab, although echinoderms were

also frequently taken (66.1%). Kun and Mikulich (1954) found wide food

differences between king crabs from the Kurile Islands, Tartar Strait,

and Okhotsk Sea. The sand dollar Echina~aehnius  pma dominated the food

by weight of king crabs from the Kurile Islands. The sea urchin Strongylo-

centrotus sp. dominated in the Gulf of Tartar, and the Greenland cockle

Serripes groenbndieus dominated the prey in the southern Okhotsk Sea.

In addition to regional food differences detected in the present

study, the prey taken within any region was usually very diverse. Crabs

collected via SCUBA within small sampling areas of Near Island Basin,

McLinn Island, and Anton Larsen Bay contained 21 to 48 different prey taxa.

Among the 86 different prey taxa taken by Kodiak Shelf king crabs, 63 taxa

were identified from stomachs at a single station and 25 taxa were identi-

fied from a single crab. The number of prey species was lowest in Izhut

Bay crabs.

Most methods employed in obtaining an index of stomach fullness in

decapod crustaceans are not comparable. Feniuk’s (1945) method, also used

by McLaughlin and Hebard (1959), was a cumulative ratio based on visual

estimates of the cardiac, gastric mill, and pyloric regions of the stomach.

Kun and Mikulich (1954), Kulichkova (1955), and Tarverdieva (1976), employing

a method not fully comprehensible from the literature, also estimated stomach

fullness by observation and fullness in parts per 10,000. Takeuchi (1959,

1967) derived a fullness index by using the ratio of crab body weight to

food content weight. The Feeding Index of Fullness employed by Cunningham

(1969) and the present study was derived from a ratio of observed volume to

theoretical volume. Visual estimates of fullness are not determined by this

method. Cunningham (1969) pointed out that the use of the mathematical

approximation (maximum volume) is necessary since an accurate volume cannot

be obtained from stomachs preserved in formalin which typically become

distorted after preservation.

The smallest size group, 98-120 mm, of king crab from the S.E. Bering

Sea examined by Cunningham (1969) had a mean Index (percent) of Fullness

of 38 f 15% while the largest size group, 161-187 mm, had the smallest Index,

cJ * ~3~.
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It is evident from data in the present report that crabs from Kodiak,

in general, were not as full as those from the S.E. Bering Sea. Forty-

three percent of king crabs examined by McLaughlin and Hebe.rd (1959) were

1-20% full. Cunningham (1969) reported the maximum stomach fullness of

a single crab was 86% , while the fullness of any crab in the Kodiak study

did not exceed 78%. A detailed comparison of crab stomach fullness of

Kodiak king crabs with that of crabs from the southeastern Bering Sea

(Cunningham, 1969) will be made once Kodiak crabs are examined by size

groups.

Differences in food types among king crab size groups and sexes in

Kodiak will be presented in the Final Report. Kun and Mikulich (1954),

Kulichkova (1955), and McLaughlin and Hebard (1969) found no difference

in food groups between sexes of Paral-ithodes eomtsehatiea, and Kun and

Mikulich (1954), Kulichkova (1955), Cunningham (1969), and Tarverdieva

(1976) found no difference in food groups between size groups.

Pyenopodia helianthoides (sunflower sea star)

The food of Pyenopodia collected in Prince William Sound was examined

by Paul and Feder (1975). Most specimens came from the intertidal region

although some subtidal specimens were taken. In general, intertidal

~enopodia was feeding on a variety of food items. The most commonly

encountered prey items in the stomachs of intertidal Pyenopodia were the

blue mussel Myt{Zus edulis. As many as 275 small M. edulis were found in

a single stomach. Other important prey of intertidal specimens were the

clams F?rototkaea stamhea, Satidomus g~gantea, and unidentified small

gastropod. Subtidal Pycnopodia  prey was dominated by the protobranch

clam NueuZana fossa and small gastropod.

The food of subtidal @enopodia  collected in Izhut Bay was similar to

that found in the subtidal specimens cf. Paul and Feder (1975), i.e., small

gastropod, in this case Oenopota sp. and Solariella sp., and small clams

including Nueulana fossa.

One of the known predators and food competitors of Pyenopodia is the

king crab. Many Pzjcnopod{a observed by SCUBA were tightly squeezed into

rock crevices when king crabs were in the vicinity. This behavior is

assumed to be an avoidance response.
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Gadus maeroeephalus (Pacific cod)

Data on stomach contents from some 4200 Pacific cod from the

vicinity of Kodiak, Alaska has been presented {Jewett, 1978). Most of

these fish were captured in crab pots; some 344 were taken in bottom

trawls from the same area. Data were presented in percent frequency

of occurrence and actual frequency of occurrence. Only summer sampling

was conducted.

The most important food categories in both pot-caught and trawl-

caught cod were fishes, crabs, shrimps and amphipods, in decreasing

order of occurrence. The fish most frequently eaten was the walleye

pollock Theragra ehaleogmumna, with Pacific sand lance Avunodytes

hexapterus, and flatfishes (Pleuronectidae)  also contributing frequently

to the diet of cod. Juveniles of the snow crab Chionoeeetes babdi was

the most frequently occurring food species, appearing in almost 40% of

the stomachs examined.

Jewett (1978) also presents data which indicate little year-to-year

variation in the summer diet of Pacific cod in the Kodiak area. He

also suggests that food organisms shift in frequency with increased size

in cod. Fish and cephalopod frequencies in the diet seemed to be directly

related to size, while amphipod and polychaete frequencies were inversely

related to size of predator.

Data from 29 Pacific cod from the southeastern Bering Sea show

pink shrimp as the most frequently consumed food item (Feder and Jewett,

1978 and in press). Walleye pollock, amphipods, and snow crabs were taken

less frequently.

Food of Pacific cod examined in the present study was consistent with

Pacific cod food found by Jewett (1978).

The~agra ehaleog~ma (walleye pollock)

Pollock examined on the Kodiak Shelf by Jewett and Powell (unpubl.)

were mainly feeding on pink shrimp and euphausiids.

Smith et az. (1978) examined pollock from the northeastern Gulf of

Alaska and the southeastern Bering Sea. Gulf of Alaska fish (standard

length ~ = 344 i 84 mm) as well as Bering Sea fish (standard length ~ =

270 f 145 mm) mainly contained euphausiids.
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Young British Columbia pollock, from 4-22 mm standard length, fed on

copepods and their eggs (Barraclough, 1967) while adults fed on shrimps,

sand lance and herring (Hart, 1949). Armstrong and Winslow (1968) report

Alaska

(1942)

in the

mysids

pollock feeding on young pink, chum and coho salmon. Suyehiro

reported small shrimps, benthic amphipods euphausiids and copepods

stomachs of pollock from the Aleutians. Andriyashev (1964) listed

and amphipods as the major foods of Bering Sea pollock with

Ch.;onoecetes o@2io (snow crab) also present. He also reports that pollock

from Peter the Great Bay and Sakhalin  feed on surf smelt and capelin in the

spring and shift to planktonic  crustaceans in the summer. Nikolskii (1961)

lists pollock food organisms from Asian waters as mysids, euphausiids,

smelt and capelin.

MyoxocephaZus spp. and Herrllepiclotus ~o~clmzi (sculpins)

Summer food of the sculpins Myoxoeephahs spp. and Hemilepidotus

~ordani, near Kodiak Island were examined by Jewett and Powell (in prep.).

Crabs were the dominant food of both genera. Major prey of Myoxocepha-

Zus spp. were the crabs Chionoeeetes bairdi and Hyas lyratus, and fishes.

Major prey consumed by H. iordani were also c. bairdi and H. lgratus,

in addition to another crab, Oregonia  graeilis,  and amphipods.

Crabs, specifically Chionoeeetes bairdi, were important in Izhut

Bay MyoxoeephaZus, but not in those specimens examined from the Kodiak

Shelf. Pink shrimp, Pandalus borealis, was an important prey Mgoxoee-

phaZus in both regions.

Crabs were important prey in Hemilepidotius  from Portlock Bank and

the Kodiak Shelf.

Hippoglossoides  elassodon (flathead sole)

Smith et aZ. (1978) examined 247 flathead sole in the Gulf of Alaska

and 39 flathead sole from the Bering Sea. Euphausiids (probably all

Th9sanoessa  spp.) and the brittle star, Oph5wa sarsi, contributed most

of the diet of the 139 feeding individuals from the Gulf of Alaska.

The Bering Sea data suggest that the shrimp, Pandalus borealis is the

most important spring prey, while mysids, amphipods, and Ophiura sarsi
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dominated summer feeding. Crangonid shrimps and juvenile pollock were

the most important autumn prey in the Bering Sea.

The dominant prey of flathead sole in the present study is consis-

tent with flathead food as determined by Smith et az. (1978).

Lepidopsettia  bilineata (rock sole)

Little is known about the feeding habits of the rock sole. Rock sole

examined in the present study were feeding intensely. Although YoZd-ia

myaZis was the leading prey species it was only taken at two stations.

Polychaetes,  the second most frequent food group, was taken at four of

the six stations. In general, food of rock sole from the Kodiak area is

similar to that described by other authors.

Skalkin (1963) and Shubnikov and Lisovenko (1964) report that the

Bering Sea diet consists chiefly of polychaetes followed by molluscs and

crustaceans (mainly shrimp). Kravitz et a2. (1976) found that rock sole

in Oregon waters fed mainly on ophiuroids. Feeding is much reduced during

the winter, and is most intense in June and July.

Of 166 Bering Sea rock sole examined by Smith et aZ. (1978), 80 were

empty. Eleven families of polychaetes  contributed most of the food con-

sumed. Crustaceans, pelecypods, ophiuroids  and fishes were also important.

AthePesthes stomias (arrowtooth flounder)

The few arrowtooth flounder examined in the present study were

dominated by a fish diet.

Smith et aZ. (1978) examined arrowtooth flounder’ from the northeast

Gulf of Alaska. Crustaceans were the most frequently occurring prey items

consumed. Of this group, decapods were most often taken, with euphausiids

the second most commonly consumed. By number and volume, however,

euphausiids were more important. Shuntov (1965) reported that the walleye

pollock was the principal food item of the arrowtooth flounder in the Bering

Sea.

Fishes were the second most frequently occurring prey items. Members

of the families Osmeridae, Gadidae, and Zoarcidae, in descending order of

frequency of occurrence, were the most common.
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Pleurograms monopte~igius (Atka mackerel)

We were unable to locate any references pertaining to the food of

the Atka mackerel. However, lingcod,  another hexagrammid, are voracious

feeders of fishes such as herring and sand lance (Hart, 1973). Therefore,

based on the food of the closely related lingcod and the food of Atka

mackerel in the present study, it appears that fishes are consistent with

the Atka mackerel’s normal prey.

Anaplopoma fimbria (sablefish]

The sablefish in the present study were full of sand lance. Shubnikov

(1963) reported that food items of Bering Sea sablefish were also primarily

fishes, including small gadids, flatfishes, gobies, capelin, and herring as

well as benthic and nektonic invertebrates.

VIII. CONCLUSIONS

Thirty-nine permanent benthic stations were established in two bays -

25 stations in Izhut Bay and 14 stations in Kiliuda Bay. There is now a

general, qualitative understanding, on a station basis for the months sampled,

of the distribution and abundance of the major epifaunal  invertebrates of

the study areas. The dominant invertebrate species had distinct biomass

differences between the bays with snow crabs (C7zionoecetes bai~di) and

sunflower sea stars (Pyenopodia keziantho;des) important in Izhut Bay and

king crabs (Pa~aZZthodas camtschatica), snow crabs, and pink shrimps

(PandaZus boveazis) dominant in Kiliuda Bay.

The

Bank was

and snow

most important group, in terms of biomass, collected near Portlock

the Echinodermata, specifically sea stars and sea urchins. King

crabs were the second-most important group from this area. Kodiak

shelf sampling in June-July revealed king and snow crabs as the dominant

species.

Stomachs of king crabs collected in bays and on the shelf of Kodiak

Island contained a wide variety of prey items. Food of crabs from Izhut

Bay was dominated by fishes while crabs from Kiliuda Bay preyed primarily

on molluscs, specifically clams. Food of king crabs from the Kodiak shelf

consisted mainly of clams and cockles, although crustaceans and fishes were

also important. King crabs taken inshore by SCUBA primarily contained
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acorn barnacles and clams. Barnacles were a major food resource for king

crabs in Kiliuda Bay and inshore areas sampled by SCUBA in June and July.

Food data for king and snow crabs, and pink shrimps will be available

for the Final Report, and these data, in conjunction with similar data

from other Alaska waters, will enhance our understanding of the trophic

role of these crustaceans in their respective ecosystems. The additional

food data available to the Final Report as well as an assessment of the

literature will make it possible to develop a food web for inshore and

offshore areas of the Kodiak shelf. Comprehension of trophic interac-

tions of benthic species is essential to comprehend the potential impact

of oil on the crab-shrimp-dominated waters adjacent to Kodiak.

The importance of deposit-feeding clams in the diet of king and snow

crabs in Kodiak waters has been demonstrated by preliminary feeding data

collected there. It is suggested that an understanding of the relation-

ship between oil, sediment, deposit-feeding clams, and crabs be developed

in a further attempt to understand the possible impact of oil on the two

commercially important species of crabs in the Kodiak area.

Initial assessment of data suggests that a few unique, abundant and/

or large invertebrate species (king crabs, snow crabs, several species of

clams) are characteristic of the bays investigated and that these species

may represent organisms that could be useful for monitoring purposes.

It is suggested that a complete understanding of the benthic systems

of Kodiak waters can only be obtained when the infauna is also assessed

in conjunction with the epifauna. Based on stomach analyses, infaunal

species are important food items for king and snow crabs. However, the

infaunal components of the Kodiak shelf have not been quantitatively

investigated to date. A program designed to examine the infauna should be

initiated in the very near future.

Ix. NEEDS FOR FURTHER STUDY

Although the trawling activities were satisfactory in a general way

for qualitatively determining the distribution and abundance of epifauna,

a substantial component of both bays - the infauna - was not sampled.

Since infaunal species represent important food items, it is essential
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that the use of grabs and/or dredges be accomplished at the bay stations

in the near future.

In addition, relative to the suggestions in Problems Encountered in

Section X, it is highly recommended that an Eastern otter trawl be used

in the near future if either of the two study bays is to be used for

monitoring activities.

An attempt should

shrimp dominated shelf

ultimately be given to

interactions in Kodiak

be made to quantify the carbon flow in the crab-

adjacent to Kodiak. Serious consideration should

developing a predictive model embodying trophic

and adjacent waters.

x. SUMMARY OF FOURTH QUARTER OPERATIONS

SHIP ACTIVITIES

I. Ship or Field Activities

A. Ship schedules and name of vessel

1. NOAA Ship M;lhr Freeman, 14-24 February 1979

2. R/V Comando, 5-18 March 1979

B. Scientific Party

a. NOAA Ship Mille~ F~eeman - S. C. Jewett and R. L. Rice

b. R/V Commando - K. McCumby

c. Methods

1. NOAA Ship Mi21e~ Freemax

a. Sampling Gear: Selected stations were occupied with a
standard 400-mesh Eastern otter trawl, pipe dredge (36 cm x
91 cm) and small otter trawl (6.2 m opening). A CTD was
taken at each station.

b. %oeess<ng of Mate~ial:

Material taken by 400-mesh otter trawl was sorted, counted,
and weighed. Commercial crabs were also sexed. Various
species were examined for food items. Some material including
all crab stomachs and shrimp were preserved in formalin for
later laboratory examination.

Only crangonid shrimps were utilized from the small otter
trawl. These specimens were kept alive for later laboratory
experiments.

Pipe dredge material was washed on deck with sea water over a
1.0 mm screen. All washed material was preserved for later labo-
ratory examination and used to aid in crab, shrimp, and fish sto-
mach contents.
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Stomachs of crabs were removed and preserved for later labora-
tory examination. Whole pink shrimps were also preserved
(see Appendix B, Table I).

Stomachs of selected species of fishes were examined on board
ship and contents were recorded for frequency of occurrence
(see Appendix B, Table 1).

2. R/V Comando

Izhut and Kiliuda Bay stations were sampled with a 400-mesh
Eastern otter trawl.

When the weather conditions made it possible, the trawl material
was sorted and weighted immediately. However, when weather
conditions were such as to prevent working on deck, the inverte-
brates were placed in labeled buckets and were worked up later
when anchored in calmer waters.

II. Results

A. Cruise activities

1. NOAA Ship M{ller Freeman

a. 400-mesh Eastern Otter Tmul: Fifteen stations were occupied;
the catch was enumerated at 14 stations (see Appendix B, Fig. 1).

b. Small Oti_Le~ TrczuZ: Five stations were occupied and crangonid
shrimp were obtained from each.

c. Pipe Dpedge: Pipe dredges were obtained from all 15 stations.
The average volume was 70 liters of substrate. Station IMS 13
and IMS 3 mainly contained coarse sand and gravel and many
Mod{02us  sp. (mussel). Most other stations contained fine grey
mud with few organisms.

d. T~oph.ie Studies: Few (22 males) king crab were found on this
cruise, presumably due to their movement to shallow water for
mating. All snow crab that were caught were in excellent,
hard-shell condition. Flatfishes,  in general, were eating
very little, presumably due to their advanced reproductive
state; the sexual condition of most species was ripe. Yellow
Irish lord was the only fish species not indicating sexual
ripeness. This species was also not feeding intensively.

2. R/V Commando

a. IZ7ZU5 Bay: A total of four otter trawl tows and nine tows
with the try net were taken in Izhut Bay.

Stomachs were removed from three paralithodes eamtsehatiiea
(king crab) and preserved in 10% buffered formalin. Seventy-
one Chionoecetes bai~di (Snow crab) stomachs were collected
and preserved. The stomachs from fifty-two ~cnopodia
heZianthoides (sea star) were examined for food. Approximately
400 PandaZus boreaZis (pink shrimp) were collected for
stomach analysis.
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III.

b. ~il~uda Bay: S?x try net tows were made in Kiliuda Bay;
one yielded no catch. Three otter trawl tows were also
made.

A total of thirty-eight king crab stomachs and eighteen
snow crab stomachs were obtained and preserved for analysis.
Approximately 300 pink shrimp were collected for stomach
analysis.

B. Laboratory Activities

Stomachs of king crabs, snow crabs, and pink shrimps were examined.

c. Problems Encountered and Recommended Changes

1. NOAA Ship Milkr Fwernan

a. Eleven of the 12 high
project instructions,
one not occupied, was

priority stations, as outlined in the
were occupied. Station IMS 13, the only
deleted due to the presence of crab gear.

Four additional, new stations (23, S2, S3, and S5) were occupied.

b. We were unable to fish on February 14th due to bad weather. Only
one trawl was taken on February 20th and 21st due to delays in re-
pairing the ripped net. Only one trawl was taken on February 23rd
due to inability to find trawlable bottom.

2. Inshore-bay activities

The small try net made available on most cruises of this study
(not including R/V Commando) was inadequate for proper sampling of
the epibenthos. It is possible that crabs, shrimps, and fishes
were absent from the areas sampled; however, limited trawling with
a 400-mesh Eastern otter trawl in stations adjacent to try net sta-
tions yielded significant catches of the above organisms. The try
net was picking up small bottomfishes to satisfy objectives of ADF&G
and FRI. However, based on the effectiveness of past trawl studies,
i.e. Ugak and Alitak, with the Eastern otter trawl, the try net did
not properly satisfy our objectives requiring quantitative sampling
of benthic invertebrates.
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TABLE I

BENTHIC TRAWL AND SCUBA STATIONS OC
THE KODIAK REGION, 1978

Izhut Bay

Station Station

Name Latitude Longitude Name

2

3

4

5

6

7

8

9

501

502

526

527

551

552

553

554

555

557

576

577

580

582

583

584

585

58°08.2’

58°08.5’

58°09.1’

58°09.1’

58’09.1’

58°08.7’

58°09.3’

58°09.7’

58°15.9’

58°15.8’

58°12.6’

58°12.6’

58°11.0’

58°11.1’

58”11.1’

58°11.7’

58°09.4’

58°10.7’

58°09.3’

58°09.0’

58°08.9’

58°08.5’

58°09.4’

58°09.0’

58°08.0’

152°09.5’1

152°10.3’2

152.10.5’2

152°09.3’1

152°11.5’2

152°12.8’2

152°12.7’2

152°13.2’2

152.14.6’1

152.14.6’1

152.12.8’1

152°12.9’1

152°12.5’1

152°12.3’1

152°12.1’1

152°21.1’1

152°18.5’1

152°18.5’1

152°07.4’1

152°07.9’1

152”09.6’1

152°10.2’1

152°17.5’1

152°12.0’1

152°08.0’~

1

2

3

4

5

6

7

501

576

577

578

579

580

SHR

Station
Name

Near Is.
Basin

McLinn Ist

Anton Lar:
Bay 111

Anton Lar$
Bay !!2
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TABLE I
CONTINUED

Near Portlock Bank Kodiak Shelf

Station Station
Name Latitude Longitude Name Latitude Longitude

1

2

3

4

.5

6

7

8

9

10

11

12

.57°58.6’

58°13.0’

58°10.9’

58°12.0’

58°00.0’

57°56.8’

57°57.5’

57°57.7’

57°51.3’

57°50.7’

58°05.1’

58°04.1’

151°40.8’2

151°11.4’2

151°07.9’2

151°10.3’2

150°06.2’2

150°05.9’2

150°02.6’2

150°07.8’2

150°10.2’2

150”07.7’2

150°06.9’2

150°07.0’2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

22

44

58°12.4’

56°54.4’

57°48.7’

57°29.1’

56°42.7’

56°40.9’

56°46.9’

56°51.9’

56°42.5’

57°02.1’

57°12.8’

57°13.5’

58°09.1’

58”04.9’

57°28.2’

57°18.9’

151”05.9’2

154°47.5’2

150°40.9’2

151°30.6’2

153°10.8’2

153°41.2’2

154°18.5’2

154°27.5’2

153°41.2’2

153°25.7’2

152°59.0’2

152°48.0’2

152°13.5’2

152°16.8’2

152°06.2’2

151°19.1’2

llfid-point  coordinates

2Start coordinates
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TABLE I

STATIONS OCCUPIED, TYPE OF ACTIVITY AT STATION, Am NUMBER OF STOMACHS COLLECTED OR EXAMINED

X = activity accomplished; –= activity not accomplished or no stomachs collected or
examined. King crab, snow crab, and pink shrimp stomachs collected for further

examination in the laboratory. All fish stomach were examined onboard ship.

Stomachs Examined

Station Pipe small King Snow Pink Pacific
Name CTD Dredge Otter Trawl Crab Crab Shrimp Cod

IMS 12 x
x

x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

20

20

20

10
IMS 11A

2IMS 10 x
IMS 9 x

x
x

10
IMS 7 10

4

20

20IMS 8

IMS 5 10
23 8 17

20

20

44

IMS 4

IMS 3

IMS 14

S2

20 150 3

S3 12

20

10

S5 x 10

Totals 15 15 5 2 2 209 150 55



TABLE I

CONTINUED

Stomachs Examined

Station Y. Irish Great Flathead Yellow fin Starry Rock Butter
Name Lord Sculpin Sole Sole Flounder Sole Sole

T.MS 12 IQ 10 10 2

IMS 11A 10 10 10 —

IMS 10 10 10 10 2

IMS 9 10 ~ 10 10

IMs 2 10

IMS 5 10 10
23
44 10 10

lM~ 4 10 10 10 10

Ills 3 10

IMs 14 10 10

S2 10 10

S3 10 10 10

S5 10 10

Totals 90 12 90 50 4 70 20
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